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NATURE AND CHARACTERISTICS. 


Foot-and-mouth disease, also known as aphthous fever, epizootic 
aphtha, and eczema contagiosa, is an acute, highly communicable 
disease chiefly confined to cloven-footed animals and characterized 
by an eruption of vesicles or blisters on the mucous membrane of the 
mouth and on the skin between the toes and above the hoofs. The 
vesicles rupture, forming erosions and ulcerations; there are also 
salivation, tenderness of the affected parts, loss of appetite, lameness, 
emaciation, and diminution in the quantity of milk secreted. 

The tremendous ravages of the disease are seen in the number and 
variety of the species attacked. While it may be regarded as essen- 
tially a disease of cattle, hogs would seem to be as easy a prey. 
Almost in the same grade of receptivity are sheep and goats. Next in 
order of susceptibility come the buffalo, American bison, camel, chamois, 
llama, giraffe, and antelope. Horses, dogs, cats, and even poultry may 
occasionally become infected with the disease, the last three being par- 
ticularly dangerous as carriers of the contagion. Man himself is not 
immune, ol the frequency of his infection by coming in contact with 
diseased animals is established by numerous observations. 

As with other communicable diseases, the source and origin of foot- 
and-mouth disease have given rise to much speculation. The dis- 
ease had been known in Europe for centuries, but it was not until 
comparatively recent years that the erroneous conceptions of its 
spontaneous origin as a result of climatic and meteorological con- 
ditions, exhausting journeys, etc., were abandoned. It is now con- 
ceded that foot-and-mouth disease is propagated by a specific virus 
and that every outbreak starts from some preexisting outbreak. 





1 This bulletin is largely a revision of the department’s earlier publications on the subject. It is in- 
tended for general distribution. 
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Investigators have so far been unable to identify or isolate the 
specific organism causing the disease, although numerous attempts 
have been made to cultivate and stain it by laboratory methods, 
Experiments have shown that the virus will pass through standard 
germ-proof filters, thus indicating its minute size and the reason it has 
not been detected by the staining methods. The contagion may be 
found in the serum of the vesicles on the mouth, feet, and udder; in 
the saliva, milk, and various secretions and excretions; also in the 
blood during the rise of temperature. 

A wide distribution of the virus and a rapid infection of a herd is 
the result. Animals may be infected directly, as by licking, and in 
calves by sucking, or indirectly by such things as infected manure, 
hay, utensils, drinking troughs, railway cars, animal markets, barn- 
yards, and pastures. Human beings may carry the virus on their 
shoes and clothing and transmit it on their hands when milking, since 
the udder is occasionally the seat of the eruption. It may also be 
varried by dogs, cats, rats, chickens, pigeons, etc. Milk in a raw 
state may also transmit the disease to animals fed with it. 

The observations made by some veterinarians would lead us to 
suppose that the virus is quite readily destroyed. It is claimed that 
stables thoroughly cleaned become safe after drying for a short time: 
Hence, litter of all kinds, such as manure or soiled hay and straw, may 
remain infective for a longer time because they do not dry out. 
Other authorities maintain that the virus is quite tenacious and may 
live in stables even so long as a year. They also state that animals 
which have passed through the disease may be a source of infection 
for several months after recovery. 

Unlike most other infectious diseases, foot-and-mouth disease may 
attack the same animals repeatedly. No definite immunity is con- 
ferred by an attack. 

The period of incubation (that is, the time elapsing between the 
exposure of an animal to infection and the development of the 
disease in that animal) is variable, usually from three to six days. 
The disease may appear in 24 hours, or, in exceptional cases, not for 
18 days or even longer. 

LOSSES. 

The highly contagious character of foot-and-mouth disease and 
its rapid spread to practically all exposed susceptible animals lead 
to heavy losses. Since the mortality is comparatively low, ranging 
from only 3 per cent or less in mild forms to 30 or 40 per cent in 
malignant cases, the havoc caused by the pestilence is sometimes 
underestimated. But there are other sources of loss which are much 
more important than the actual mortality. The fever and the 
difficulty of eating cause a rapid and extreme loss in flesh and a 
lessening or cessation of the milk secretion. The udders often 
become inflamed and ruined by the formation of abscesses, and cows 
affected in this way are sometimes rendered permanently valueless for 
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the milk production. The inflammation of the feet may cause the horn 
npts to drop from the toes, producing great lameness and lasting injury. 1 
ods. Abortion is frequent with pregnant animals, and typical lesions have ; 
lard been observed in the newly born at birth. Altogether these losses ' 
has may amount to 20 or 30 per cent of the value of affected animals. % 
vie In addition there are indirect losses of a commercial nature. j 
rs in Dairy farmers are put out of business for a time. Necessary quar- 
the antine restrictions greatly interfere with the movement of live stock “ 
and such commodities as hay, straw, hides, and farm produce. The “~ 
au business of the stockyards and slaughtering centers is greatly inter- e 
4 = fered with. Sometimes it is necessary to close stockyards for disin- iM 
, = fection. The whole business of marketing, transporting, feeding, and * 4 
on ' slaughtering is interrupted and deranged. Losses of this character 4g 
arn may reach enormous proportions. } 
their ; vat 
since THE DISEASE IN OTHER COUNTRIES. j 
o be | Foot-and-mouth disease has prevailed in Europe for a great many 7 
raw years and has occasioned tremendous economic losses there. td 
In Italy, France, Switzerland, Germany, and Russia the plague has 4 
is to existed so long and has gained such a foothold that it is economically % 
that impossible to fight it with the American methods of slaughter and disin- if 
ime: fection, for to do so would be to killa large percentage of the live stock % 
may of those countries. In consequence, little or no progress toward eradi- 4 
out. cation has been made by the authorities, though the severity of the Ri 
may disease in France appears to have abated somewhat in recent months. fl ' 
mals The outbreak which appeared in Germany in 1888 increased of 
‘tion steadily until 1892, when it diminished gradually for a few years, but i! 
the disease again reached great proportions in 1899. Thereafter it * 
may continued to exist to a greater or less extent until in 1911 it attained | 
con- a virulence unequaled before. In that year 3,366,369 cattle, 1,602,927 ee 
sheep, 2,555,371 hogs, and 53,674 goats were affected. At that time ' 
| the the total number of cattle, sheep, swine, and goats in Germany was if 
the only 51,319,000, while there were in the United States 172,572,000, f 
lays. or between three and four times as many. It can readily be imagined, be 
t for therefore, what it would mean to the United States if the disease were al 
to gain the foothold here that it had in Germany, where, as these af 
figures show, approximately one out of seven of the animals sus- -@ 
and ceptible to the disease was affected. at 
lead The German Government, of course, has not left the disease to “ 
ing itself. It attempted to control recent outbreaks by the method of Ag 
it in slaughter, but the pestilence had gained too much headway and was 2" 
imes | too firmly established in too many portions of the country for this ih 
auch method to succeed, and the slaughter of the infected herds had to ied 
the | be abandoned. It now appears that there is no hope of getting rid Vy 
nda — of it until the virus has worn itself out. As soon as the animals’ ‘ 
nften | period of acquired immunity is over and favorable conditions present bi 
cows — themselves, the contagion breaks out with renewed virulence. It "1 


3s for has been impossible to control it by means of quarantines. One 
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scientist has asserted that unless all the infected farms were abso- 
lutely isolated and the movement not only of live stock but of per- 
sons absolutely prohibited, the disease could not be stamped out. 
Such a quarantine is, of course, utterly impossible to enforce. In 
portions of Germany the farmers, realizing that the disease is inevi- 
table, make haste to be done with it by exposing their stock deliber- 
ately to mild cases in the hope that this will result in an immediate 
mild attack and immunity for several years thereafter. Such 
immunity, however, is very uncertain. 

Great Britain, Denmark, Norway, and Sweden, on account of their 
comparatively isolated positions, have been more successful in keep- 
ing out the disease. The outbreaks in these countries have been 
more sporadic, and by resorting to immediate slaughter the authori- 
ties have been able to stamp them out. Great Britain has applied 
both quarantine and slaughter for many years, and in an outbreak 
near Dublin in 1912 measures were adopted which were even more 
stringent than any that have been used in the United States. A 
British official (Cope) asserted in 1899 that after his country’s ex- 
perience with this disease it was ‘‘more dreaded by the farmers and 
stock raisers of Great Britain than cattle plague or pleuropneumonia, 
and they are now willing and ready to put up with any restrictions, 
of however drastic a character, considered necessary by the central 
department to stamp it out.” The British authorities have suc- 
ceeded in suppressing each outbreak, but reinfection often occurs 
from the neighboring continent. Great Britain has been reported 
as free of the disease for a few months up to the time this is written 
(March, 1915). Sweden is now reported as affected. 

In November, 1906, the disease reached Belgium from France, 
where it was quite prevalent, and by the end of the year every 
Province in Belgium was affected, and the Netherlands as well. 
Efforts to eradicate it from Belgium were unavailing. The Nether- 
lands apparently succeeded in stamping it out for about six months, 
but it has reappeared there. 

The disease is also more or less prevalent in Austria-Hungary, 
Spain, and in the Balkan countries. 

Australia and New Zealand have remained free from it. 

We have less accurate information regarding Asia and Africa, but 
the disease is known to prevail in Japan and China and in the Philip- 
pine Islands, and it is doubtful if any considerable part of the Orient 
is free from it. 

In South America it is reported as common in Brazil, Argentina, 
and Uruguay, and it probably exists in other countries. 

Canada and Mexico are fortunately free from the disease. 


OUTBREAKS IN THE UNITED STATES. 


Foot-and-mouth disease has appeared in the United States on 
six different occasions—1870, 1880, 1884, 1902, 1908, and 1914. 
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SO- An extensive outbreak in 1870 was introduced by way of Canada, . 
yer- where the infection was brought by an importation of cattle from vi 
ut. F Scotland. It spread into the New England States and New York 3 
In § and appears to have been arrested within a few months. Its failure i 
Vi- to spread more extensively and its early disappearance have been a 
er- FF ascribed to favorable conditions, such as the movement of live stock 3 
ate — from west to east, the limited trading at that period as compared if 
ich | with the present time, the restriction of traffic by winter weather, and it? 
the infrequency of travel which obtained at that time among people. #1 
—_ About 1880 there were two or three lots of animals brought to the \i 
ep- United States affected with this disease, but there was no extension 4 
—- from the animals originally affected. oy 
oa: In 1884 there was a small outbreak at Portland, Me., caused by } 
ied imported cattle, and the disease spread to a few herds outside of the ; 
eak quarantine station. Owing to the small number of animals affected j 
a 


ore {and the limited area of territory covered by the disease, it was easily 
A controlled by the ordinary measures of quarantine and disinfection. 
sa It will be observed that in all of these early outbreaks the contagion 
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and was introduced with imported animals. Since the development of a 

ma stringent system of inspection and quarantine of imported live stock 

oe no instance of that kind has occurred. On subsequent occasions the 

tral infection has evidently been brought in with contaminated products 

_ or materials and not by means of live animals. 

se In November, 1902, the disease was discovered in Massachusetts 

ted and Rhode Island. The earliest cases were traced to Chelsea, Mass., 

ten | near the docks, and it was suspected for a time that the infection 
was brought in with foreign shipping, by some such means as hay, 

ice, straw, halters, ropes, hides, hair, wool, etc. Later developments, 

ery however, and especially investigations into the cause of the 1908 

ell. outbreak, led to the belief that a more probable source of the infec- 

ler- tion was cCowpox vaccine virus imported from a country where foot- 

ths, and-mouth disease existed (probably Japan), the vaccine virus being 
contaminated with the virus of foot-and-mouth disease. 

ry, & A Federal quarantine was declared by the Secretary of Agriculture 
on November 27, 1902, as soon as the nature of the disease was « 
established, and steps for eradication were at once taken by the 

but Bureau of Animal Industry of the United States Department of 

lip- § Agriculture in cooperation with authorities of the affected States. 

ent — Themethodsfollowed consisted of inspection to trace and detect the dis- 
ease, quarantine of infected premises and territory, slaughter and burial 

ina, or burning of diseased and exposed animals, and disinfection of premises, 


This outbreak involved Massachusetts, New Hampshire, Vermont. 

/ and Rhode Island. It was eradicated in about six months. There 

} were found infected 244 herds including 4,712 cattle. Of these, 205 

| herds with 3,872 cattle, as well as 360 hogs and 220 sheep and goats, 

on — were slaughtered. The cattle infected but not slaughtered were 
those that either died or completely recovered before slaughtering 
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could be carried out. The animals slaughtered were valued at 
$184,155.10, and the Federal Government reimbursed owners to the 
extent of 70 per cent, or $178,908.57. It is understood that the 
States paid the remainder. The total cost to the Department of 
Agriculture of stamping out the disease was about $300,000." 

The next appearance of foot-and-mouth disease was early in 
November, 1908, when it was observed in cattle near Danville, Pa, 
A Federal quarantine was issued November 12. The infection was 
traced back to the stockyards at East Buffalo, N. Y., and to Detroit, 
Mich. The disease appeared in the States of Michigan, New York, 
Pennsylvania, and Maryland. A careful and thorough investigation 















Fic, 1.—Cow affected with foot-and-mouth disease characterized by salivation and by lesions on teats 
and around coronet of right hind foot. 


made by the writer in conjunction with Dr. M. J. Rosenau of the 
Public Health Service demonstrated that the outbreak started from 
calves used to propagate vaccine virus at an establishment near 
Detroit, and that the source of the infection was contaminated 
Japanese vaccine virus.” 

Vigorous measures of eradication similar to those employed in 
1902-3 were at once put into effect and the disease was stamped out 


1! A history of the outbreak of 1902-3 appears in the Nineteenth Annual Report of the Bureau of Animal 
Industry (for 1902), page 391. 

2 A report of this investigation was published as Bureau of Animal Industry Circular 147. A history of the 
1908 outbreak was givenin the Twenty-fifth Annual Report of the Bureau of Animal Industry (for that year), 
page 379. Itmay beremarked that the importation and the domestic manufacture of vaccines and other bio- 
logical products are now under Government supervision, those intended for use in human medicine being 
looked after by the Public Health Service and those for veterinary use by the Bureau of Animal Industry. 
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in about five months at an expense to the Department of Agriculture 
of about $300,000 and to the States of about $113,000. The inspec- 
tors made 108,683 visits to farms, stockyards, etc., and inspected 
over a million and a half animals (including reinspections). One 
hundred and fifty-seven premises were found infected, and 3,636 
animals (2,025 cattle, 1,329 hogs, and 282 sheep and goats), valued at 
$90,033.18, were slaughtered. Owners were reimbursed for the value 
of their animals and property destroyed, one-third being paid by the 
States and two-thirds by the Federal Government. 





Fic. 2.—Head of cow affected with foot-and-mouth disease. 


The latest invasion was discovered in the vicinity of Niles, Mich., 
in October, 1914, after it had evidently been underway since August 
of the same year. This is the most serious and extensive outbreak 
ever known in this country. At the time this is written (March, 
1915), the disease has been found in 21 States and the District of 
Columbia, at places ranging from the Atlantic to the Pacific coasts. 
The work of eradication has not been completed at this writing, 
though it is well advanced and the epizootic seems to be under control. 
The affected States are Connecticut, Delaware, Illinois, Indiana, Iowa, 
Kansas, Kentucky, Maryland, Massachusetts, Michigan, Montana, 
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New Hampshire, New Jersey, New York, Ohio, Pennsylvania, Rhode 
Isiand, Virginia, Washington, West Virginia, and Wisconsin. _ Illinois 
has had the largest infected area and the largest number of animals 
affected. Next in order come Pennsylvania, Michigan, and Ohio. The 
Union Stock Yards at Chicago became infected and were a source of 
dissemination of the contagion north, east, south, and west. These and 
other yards found infected were closed temporarily and disinfected. — 

The first Federal quarantine was issued October 19, 1914. A 
campaign to check the spread of the disease and to stamp it out was 
immediately begun by the United States Department of Agriculture 
in cooperation with the State authorities. Quarantines against the 
movement of animals and certain materials from the infected areas 
were declared, shipments were traced, rumors investigated, and 
thorough inspections made in an effort to discover all infected stock. 
As measures of eradication, diseased herds are being slaughtered and 
buried and the premises disinfected. The owners of live stock and 
other property destroyed on account of the disease are reimbursed 
to the extent of the appraised value, half of which is paid by the 
Federal Government and half by the State. 





SYMPTOMS. 


In three to six days or even longer after the exposure of the animal 
to the infection the disease makes its appearance. It is usually first 
indicated by the animal suffering from a chill, quickly followed by an 
invasion of fever, which may cause the temperature to rise as high as 
106° F. These symptoms are not always present, or may be in so 
slight a form as to escape notice. Following this in one or two days 
it will be noticed that small vesicles or blisters about the size of hemp 
seeds ora pea are making their appearance upon the mucous mem- 
branes of the mouth at the border and upper surface of the tongue 
near the tip, the inside of the cheeks, on the gums and the inner sur- 
face of the lips, or on the margin of the dental pad. These little 
blisters contain a yellowish watery fluid and gradually become more 
extensive as the disease advances. Soon after the eruptions have 
appeared in the mouth of the animal it will be noticed that there is 
considerable swelling, redness, and tenderness manifest about the 
feet, at the coronet and between the digits of each foot. Eruptions 
similar to those within the mouth make their appearance upon these 
swollen regions of the foot a day or two later, and at this stage it is 
usual to find that like lesions have made their appearance upon the 
perineum of the victim. In the case of milch cows, the udder, and 
more particularly the teats, show the same vesicular eruption, but 
the latter as the result of milking soon become covered with reddened 
spots deprived of the superficial layer of skin and may develop deep, 
obstinate fissures. 

As soon as the disease has become well established the patient 
evinces pain when attempting to eat; in fact the appetite is often 
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so seriously affected that all food is refused and the animal uneasily 
opens and shuts its mouth with a characteristic smacking sound, 
while strings of cohesive, ropy saliva hang suspended from the lips. 
With the advance of the disease the vesicles have widened and ex- 
tended until they may reach a diameter ranging from that of a dime 
to that of a silver dollar. These rupture soon after their appear- 
ance, sometimes on the first day, more rarely on the second or third 
day. After they have ruptured the grayish white membrane forming 
the blister may remain attached for a day or more, or disappear 
speedily and leave deeply reddened sensitive spots or erosions, both 
within the mouth and upon the coronet and between the claws of 
the feet. Similar erosions, which quickly form scabs as a rule, may 





Fic, 3.—Blisters and scabs of foot-and-mouth disease on teats. 


be noticed in cases in which the teats of milch cows have become 
affected, and instances are reported in which sloughing of the tegu- 
ment immediately around the lesions upon the udder has occurred. 
Owing to the tough, fibrous nature of the bovine skin, it is exceedingly 
rare for sloughing to occur upon any part of the body other than 
those mentioned. 

The attack upon the feet of an animal is frequently manifested in 
all four feet at once, but one or more of the feet may entirely escape 
and remain unaffected throughout the course of the disease. The 
ulceration of the interdigital tissue may extend to the ligaments 
of the fetlock or produce disease of the joint or bone. As the feet 
become sensitive and sore the animal lies down persistently, and it 
has been found that bed sores develop with amazing rapidity in all 
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such cases and wholly baffle all attempts at treatment until after the 
patient has regained its feet. 

The disease may attack some of the internal organs before it ap- 
pears upon any of the external tissues. These cases are very liable 
to prove quickly fatal. The animal dies from paralysis of the heart, 
due to the formation of poisonous principles within the system, or it 
may suffocate by reason of the action of these same poisons upon the 
tissues of the lungs, or it may choke to death as a result of paralysis 
of the throat. 

In cases of serious affection of the udder the erosions will often be 
found located within the passages of the teats, resulting in a “caked” 

udder, ‘and the same 

toxic poisoning which 

is the cause of death 

in the apoplectiform 

types just mentioned 

may arise from this 

source. In any event 

the milk from such 

cases will be found 

dangerous for use, 

causing fatal diar- 

rhea in sucking calves 

or young pigs, and 

serious illness in hu- 

man consumers. The 

milk obtained from 

cows suffering with 

foot-and-mouth dis- 

ease is not readily 

converted into either 

butter or cheese, but 

remains thick, slimy, 

Fic. 4.—Lesions of foot-and-mouth disease on feet of cow. and inert in spite of 

churning and attempts at curdling. Pregnant animals may abort. 

In pigs, sheep, and goats the lesions in the foot are most common, 
but both forms may be observed or only the mouth lesions. 

When the disease has become fully established it will be found that: 
the duration of the attack will vary greatly with different animals. 
From 10 to 20 days are usually required for the recovery of the 
normal appetite and spirits in mild outbreaks, while the return to a 
full flow of milk, in the case of milch cows, is seldom witnessed before 
the arrival of the following season. 

In the malignant type of the disease it requires from three months 
toa yearforan animal torecover. The mortality, as already stated, is 
usuallylow. The disease is more fatal in young animals that have been 
fed on infected milk, and produced death in from 60 to 80 per cent 
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the of these cases as a result of gastro-enteritis. In the present outbreak : 
numerous new centers of infection have been started among hogs and "| 
ap- F salves which were fed on unpasteurized infected milk from creameries. if 
= DIAGNOSIS. a 
r it The recognition of this affection should not, as a rule, be difficult, j 
the § especially when the disease is known to be in the vicinity; in fact, i 
ysis the group of symptoms form a clinical picture too decided to be ed 
[ doubted. The combination of high fever, vesicular inflammation of * 
be the mouth, and hot, painful, swollen condition of the feet, followed 24 to > 
d” § 48 hours later by the appearance of numerous blisters varying in size i 
me Ff from that of a pea to that of a walnut on the udder and feet and in the aa 
ich [ mouth should prevent any serious or long-continued error in the } 
ath diagnosis. However, in the inoculation of calves we have a certain ay 
rm =f and final test. In 24 to 96 hours after inoculation the calves present 
red =f ~~ the characteristic blisters. Such inoculation should be practiced, j 
his however, only by officials who are properly authorized to deal with 6 
ent contagious diseases. i 
. HOW TO DISTINGUISH FOOT-AND-MOUTH DISEASE FROM OTHER AFFECTIONS. ; 
= The lesions of no other disease of cattle closely simulate the vesic- *% 
Tis ular eruption of foot-and-mouth disease on the lining membrane of j 
sia the mouth. When the blisters have ruptured, however, and the result- F 
ail ing lesions have become contaminated by numerous secondary forms A 
a, of microorganisms, the correct recognition of the disease may be ih 
The involved in considerable difficulty. iM 
sane Cowpox or horsepox may be accidentally transmitted by inocula- i 
ith | tion. But the eruption of the ‘‘pox”’ goes on to the development of ' ’ 
Se, a pustule, while in foot-and-mouth disease the eruption is never a 
ily more than a vesicle, even though the contained fluid may become af 
Laie turbid. The inoculation test in the case of cowpox does not respond iy 
nt with fever and eruption for at least 10 days, and often longer. ; 
ny, Necrotic stomatitis (sore mouth due to a germ) may be distin- et 
of guished from foot-and-mouth disease by the fact that in the latter ‘i 
my disease there is a rapid infection of the entire herd, including the y 
on, adult cattle, as well as the infection of hogs and sheep. The char- -% 
acteristic lesion of foot-and-mouth disease is the appearance of ay 
hat blisters containing a serous fluid upon the mucous membrane of the “§ 
als. mouth and upon the udder, teats, and feet of the affected animals. 4 
the In necrotic stomatitis blisters are never formed, destruction of the a7 
oa tissues occurring from the beginning and being followed by the tt 
ore formation of yellowish, cheesy patches principally found involving ie 
the lining membrane of the mouth, especially the tongue and cheeks. i 
ths In mycotic stomatitis (sore mouth due to a fungus or mold), por- A 
|, is tions of the lining membrane become inflamed and in a few days it 
en changes to a croupous membrane which peels off, leaving a raw sur- 


face, while the thin skin between the toes may also be inflamed. The 
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previous history of the case; the failure of the blisters, if any appear, 
to spread extensively; the absence of vesicular eruptions on other 
portions of the body, notably the udder and teats, and, characteris- 
tically, the hoof, together with the absence of rapid spread to prac- 
tically all cattle in the herd and the complete negative character of 
inoculation of calves, distinguishes between the local disease named 
and foot-and-mouth disease. Mycotic stomatitis occurs in only from 
10 to 50 per cent of the animals in a herd, usually in the late summer 
or early fall after a dry spell, and it does not run a regular course. 
The lesion, resulting from ergotism may be distinguished from those 
of foot-and-mouth disease by the lack of eruptions in the mouth and 


Fic. 5.—Inspectors examining cow for foot-and-mouth disease. They are equipped with rubber coats, 
gloves, boots, and hats, which are cleansed with disinfectants after each examination, in order to avoid 
spreading the contagion. 


by the location of the disease at the tips of the ears, end of the tail, 
or upon the lower part of the legs, usually below the knees or hocks 
The lesion of ergotism does not take the form of pustules or blisters, 
but manifests itself first as a swelling about the ankle, which later 
may slough and circumscribe the limb, forming a deep crack, extend- 
ing entirely around the limb and forming a distinct line of demarca- 
tion between the healthy skin above and the diseased below. The ab- 
sence of ulcerous sores on the coronet and between the claws, together 
with the healthy condition of the membranes of the mouth and the 
knowledge that the lesion upon the limb in question extends uninter- 
ruptedly around it, should point conclusively to a diagnosis of 
ergotism and to the exclusion of all fears of foot-and-mouth disease. 
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In foul foot or ground itch of cattle, the inflammation of the skin 

















het and toes is general and not in certain spots, as in foot-and-mouth “4 
Piss disease; the mouth remains unaffected and the presence of the disease ws 
race | may be traced to filth and poor drainage. ' 
rof § The severer forms of the disease might be confounded with certain a 
ned general diseases. Where gastro-intestinal symptoms predominate y 
rom § acute gastric catarrh or inflammation of the intestines might be ii 
mer thought of. Involvement of the lungs might lead to a diagnosis of il 
e, acute congestion of the lungs or pneumonia. The distinction is . 
lose apparent in these diseases by the lack of vesicular eruption on the " 
and mucous membrane or skin, and also by lack of evidences of infection 4 
in the herd or neighboring animals. "i 
PREVENTION AND ERADICATION. ' 

@ 

The measures to be adopted to prevent the spread of the affection 3 

must take into consideration the highly infectious nature of the j 

disease, its ease of dissemination, and the liability of the virus to live ‘ 

outside of the body of an animal for long periods. Great care should % 

therefore be observed in keeping healthy animals unexposed to the : 


contagion. When an outbreak occurs in a community, the owner 
should make every effort to keep other animals from coming in con- 
tact with his diseased cattle. This especially applies to dogs, cats, 
goats, and poultry, which usually have access to the stables and 
barnyards and in this way furnish excellent means for disseminating 
the infectious principle. He should be equally particular in pro- 
hibiting any person from coming onto his premises, especially an 
attendant or owner or other person in any way connected with cattle. 
Such a herd may be placed under quarantine, with an inspector 
appointed to keep the premises under constant surveillance. 

This method of quarantine alone, while very satisfactory in many 
instances, is rather tardy in obtaining the desired result. The 
experience of European governments, already mentioned, shows that 

ante, eradication by this method alone, when the disease has obtained a 
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tis foothold, is practically impossible. For this reason when the disease i 

breaks out in a country like the United States, where the contagion 4 
ail, is likely to spread rapidly by means of infected cars, manure, hay, if 
- and other feed, and where the results of its obtaining a firm foothold i 
s would be so disastrous, it seems that this method of temporizing is gy 
ie rather tedious, and more radical steps are required in order to sup- uy 
3 press and eradicate completely the infection in the quickest and af 
hi most thorough manner possible. if 
wi It would therefore appear better to concentrate the expense inci- 
the dent to the extermination of foot-and-mouth disease by purchasing i 
om and slaughtering all affected and exposed cattle after judicious ap- 






praisement. The carcasses of these animals should be totally de- 
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stroyed, preferably by cremation, or otherwise by burying them in 
a hole 6 feet deep and covering them with air-slaked lime. The 
infected stable should be disinfected by thoroughly cleaning it, 
scrubbing the floor with hot water, brushing down all loose dust 
from the walls, and tearing off all woodwork which is partly decayed. 
Then the-whole interior of the stable should be disinfected with one 
of the following substances: 

A 5 per cent solution of pure carbolic acid. 

Chlorid of lime, U. S. P. strength (30 per cent available chlorin), 
1 pound to 3 gallons of water. 

Formaldehyde, 1 quart 40 per cent solution to 5 gallons of water. 

















Fig. 6.—Method of slaughtering and burying cattle. The trench is deep enough to allow carcasses to 
be covered with at least 5 feet of dirt. Animals are led to trench and there killed, usually by shooting. 
Hides are slashed to prevent anyone from exhuming carcasses in order to get the hides, and carcasses 
are cut open and covered with quicklime. 


A 3 per cent solution of cresol compound, U. S. P., or accepted 
substitute therefor, containing at least 50 per cent cresylic acid. 

All stable utensils should be thoroughly cleaned and disinfected 
by the application of a solution of one of the above disinfectants. 
The manure should be burned or disinfected and spread over ground 
(other than meadow land) that is to be turned under. No other 
rattle should be purchased for at least sixty days after the complete 
disinfection of the premises. 

The success in eradicating the disease by combined quarantine, 
slaughter, and disinfection, as practiced in the United States, Den- 
mark, Great Britain, and a few other countries, demonstrates in a 
striking manner the efficacy of slaughtering and the futility of relying 
upon quarantine alone in stamping out the disease. 
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Inoculation has been adopted in some countries in order to have 
the disease spread quickly through the herds, and while this practice 
has undoubted value where the disease is indigenous, it is not desirable 
in this country and should not be adopted. 

As a rule medical treatment with a view to curing affected ani- 
mals is not to be recommended under conditions prevailiag in the 
United States, where the disease has not become citabliahelt and the 
first object is to stamp it out as quickly as possible. Even though 
most animals would recover, with or without treatment, it would be 
practically impossible, while they were being held for recovery, to 
prevent the spread of the infection to others. The disease would 
be likely to spread faster than it could be cured. As already pointed 
out, it has been found impossible to prevent absolutely the spread of the 
contagion by the strictest quarantine alone, under the usual farm condi- 
tions. In addition, the affected animals that have passed through the 
disease may become a source of further infection as virus carriers for 
weeks and months after they have apparently recovered, and are suscept- 
ible of reinfection as one attack does not confer permanent immunity. 


FOOT-AND-MOUTH DISEASE IN MAN. 


foot-and-mouth disease is primarily and principally a disease of 
cattle; secondarily and casually, a disease of man. It is transmis- 
sible to man through the eating or drinking of raw milk, butter- 
milk, butter, cheese, and whey from animals suffering from foot-and- 
mouth disease. It is also transmitted directly, though more rarely, 
from the salivary secretions or other infected material which may gain 
entrance through the mucous membrane of the mouth. It is doubt- 
ful whether the disease can be transmitted to man by cutaneous or 
subcutaneous inoculation, though it is probable that the infection 
may be communicated if the virus directly enters the blood through 
wounds of any kind. Children are not infrequently infected by drink- 
ing unboiled milk during the periods in which the disease is prevalent 
in the neighborhood? while persons in charge of diseased animals may 
become infected through contact with the diseased parts or by milk- 
ing, slaughtering, or caring for the animals. 

The symptoms in man resemble those observed in animals. There 
is fever, sometimes vomiting, painful swallowing, heat and dryness 
of the mouth, followed by an eruption of vesicles on the mucous 
membrane of the mouth, and very rarely by similar ones on the fingers. 
The vesicles appear on the lips, gums, cheek, and edge of the tongue, 
and are about the size of a pea. The vesicles soon rupture, leaving 
a small erosion which is soon covered by a thin crust under which the 
new formation of epithelium proceeds rapidly. The skin eruption 
mostly appears on the hands, tips of the fingers, base of the nails, 
and more seldom on the toes and other parts of the body. Besides 
these local changes, during the course of the disease there are occa- 
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sionally observed headache, pain in the limbs, vertigo, abdominal 
cramps, vomiting, diarrhea, and weakness. The disease is very sel- 
dom fatal, usually appearing in a very mild form except in weakened 
children, in whom an accompanying intestinal catarrh may lead to 
a fatal termination. 

Veterinarians who have had considerable experience with the dis- 
ease among animals regard the human affection as by no means 
uncommon in countries where foot-and-mouth disease prevails, but 
the disturbance of health is usually too slight to come to the notice of 
the family physician. 

But few outbreaks of the disease have occurred in the United States, 
and therefore cases of its transmission to man in this country are 
quiterare. Dr. James Law reports having observed the disease in man 


Fig. 7.—Outfit for disinfecting on a large scale. The tank contains 5 per cent chlorinated lime solution, 
which is sprayed by a steam pump, steam being supplied by a traction engine. 


from drinking infected milk during the epizootic of 1870 in the East- 
ern States, but the outbreaks of 1880 and 1884 affected such a small 
number of animals and were so quickly suppressed that no instance 
of its transmission to man was recorded. <A few cases have been 
reported by Brush accompanying the New England outbreak of 1902. 
Similar reports have been Jikewise received concerning the appearance 
of vesicular eruptions in the mouths of children during the 1908 and 1914 
outbreaks, and the history of these cases incriminates the milk supply. 

Experiments by Loeffler and Froesch, as well as recent experiments 
which have been made in Denmark and Germany, indicate that the 
infection is comparatively easy to destroy by heat or the usual anti- 
septics. Milk pasteurized at a temperature of 60° C. for 20 minutes 
is safe so far as infection by foot-and-mouth disease is concerned. 
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OOT-AND-MOUTH DISEASE is one of the most 

universal diseases of cattle, as well as one of the 
most difficult to suppress. Although essentially a 
disease of cattle, most other farm animals are sus- 
ceptible in varying degrees. 


While not so malignant as some other animal dis- 
cases, it nevertheless has been known to cause serious 
losses. Its worst menace, however, consists in its 
extreme contagiousness, so that when it makes its 
appearance anywhere it is liable to spread with great 
rapidity in all directions where there is any move- 
ment of live stock. Not only so, but the infection 
may be carried by persons, dogs, birds, etc., and by 
infected hay, straw, or other materials coming in con- 
tact with susceptible animals. It is evident, there- 
fore, that only the most prompt and radical measures 
are of any value in eradicating it. 


In most European countries the disease has gained 
such a foothold that it has probably become a per- 
manent infection. Great Britain has had to deal 
with numerous outbreaks, but by strict vigilance and 
drastic measures, similar to our own, has been able 
to eradicate cach one before it got beyond control. 


The United States has suffered six foot-and-mouth 
visitations, ranging in date from 1870 to 1914. The 
last was the most serious of all; its origin is still un- 
known, and it gained considerable headway before 
it was definitely located. Fortunately, after about 
a year and a half of persistent effort on behalf of 
the Government, the States, local authorities, and 
individual stockmen, the outbreak was entirely 


stamped out. 
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NATURE AND CHARACTERISTICS. 


OOT-AND-MOUTH DISEASE, also known as aphthous fever, 
EF epizootic aphtha, and eczema contagiosa, is an acute, highly 
communicable disease chiefly confined to cloven-footed animals and 
characterized by an eruption of vesicles or blisters on the mucous 
membrane of the mouth and on the skin between the toes and above 
the hoofs. The vesicles rupture, forming erosions and ulcerations; 
there are also salivation, tenderness of the affected parts, loss of 
appetite, lameness, emaciation, and diminution in the quantity of 
milk secreted. 

The tremendous ravages of the disease are seen in the number and 
variety of the species attacked. While it may be regarded as essen- 
tially a disease of cattle, hogs would seem to be as easy a prey. 
Almost in the same grade of receptivity are sheep and goats. Next 
in order of susceptibility come the buffalo, American bison, camel, 
chamois, lama, giraffe, and antelope. Horses, dogs, cats, and even 
poultry may occasionally beceme infected with the disease, the last 
three being particularly dangerous as carriers of the contagion. Man 
himself is not immune, and the frequency of his infection by coming 
in contact with diseased animals is established by numerous observa- 
tions. 

As with other communicable diseases, the source and origin of foot- 
and-mouth disease have given rise to much speculation. The dis- 
ease had been known in Europe for centuries, but it was not until 
comparatively recent years that the erroneous conceptions of its 
spontaneous origin as a result of climatic and meteorological condi- 
tions, exhausting journeys, etc., were abandoned. It is now conceded 
that foot-and-mouth disease is propagated by a specific virus and 
that every outbreak starts from some preexisting outbreak. 


1This bulletin is largely a revision of the department’s arlicr publications on the 
subject. It is intended for general distribution. 
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Investigators have so far been unable to identify or isolate the 
specific organism causing the disease, although numerous attempts 
have been made to cultivate and stain it by laboratory methods. 
Experiments have shown that the virus will pass through standard 
germ-proof filters, thus indicating its minute size and the reason it 
has not been detected by the staining methods. The contagion may be 
found in the serum of the vesicles on the mouth, feet, and udder; in 
the saliva, milk, and. various secretions and excretions; also in the 
blood during the rise of temperature. 

A wide distribution of the virus and a rapid infection of a herd is 
the result. Animals may be infected directly, as by licking, and in 
salves by sucking, or indirectly by such things as infected manure, 
hay, utensils, drinking troughs, railway cars, animal markets, barn- 
yards, and pastures. Human beings may carry the virus on their 
shoes and clothing and transmit it on their hands when milking, 
since the udder is occasionally the seat of the eruption. It may also 
be carried by dogs, cats, rats, chickens, pigeons, etc. Milk in a raw 
state may also transmit the disease to animals fed with it. 

The observations made by some veterinarians would lead us to 
suppose that the virus is quite readily destroyed. It is claimed that 
‘stables thoroughly cleaned become safe after drying for a short time. 
Hence, litter of all kinds, such as manure or soiled hay and straw, may 
remain infective for a longer time because they do not dry out. 
Other authorities maintain that the virus is quite tenacious and may 
live in stables even so long as a year. They also state that animals 
which have passed through the disease may be a source of infection 
for several months after recovery. 

Unlike most other infectious diseases, foot-and-mouth disease may 
attack the same animals repeatedly. No definite immunity is con- 
ferred by an attack, though some animals are immune for a longer 
time than others. 

The period of incubation (that is, the time elapsing between the 
exposure of an animal to infection and the development of the dis- 
ease in that animal) is variable, usually from three to six days. The 
disease may appear in 24 hours, or, in exceptional cases, not for 18 
days or even longer. 

LOSSES. 





The highly contagious character of foot-and-mouth disease and 
its rapid spread to practically all exposed susceptible animals lead 
to heavy ‘losses. Since the mortality is comparatively low, ranging 
from only 3 per cent or less in mild forms to 30 or 40 per cent in 
malignant cases, the havoc caused by the pestilence is sometimes 
underestimated. But there are other sources of loss which are much 
more important than the actual mortality. The fever and the dif- 
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ficulty of eating cause a rapid and extreme loss in flesh and a lessen- 
ing or cessation of the milk secretion. The udders often become 
inflamed and ruined by the formation of abscesses, and cows affected 
in this way are sometimes rendered permanently valueless for milk 
production. The inflammation of the feet may cause the horn to 
drop from the toes, producing great lameness and lasting injury. 
Abortion is frequent with pregnant animals, and typical lesions have 
been observed in the riewly born at birth. Altogether these losses may 
amount to 20 or 30 per cent of the value of affected animals. 

In addition there are indirect losses of a commercial nature. Dairy 
farmers are put out of business for a time. Necessary quarantine 
restrictions greatly interfere with the movement of live stock and 
such commodities as hay, straw, hides, and farm produce. The busi- 
ness of the stockyards and slaughtering centers is greatly interfered 
with. Sometimes it is necessary to close stockyards for disinfection. 
The whole business of marketing, transporting, feeding, and slaugh- 
tering is interrupted and deranged. Losses of this character may 
reach enormous proportions. 


THE DISEASE IN OTHER COUNTRIES. 


Foot-and-mouth disease has prevailed in Europe for a great many 
years and has occasioned tremendous economic losses there. 

In Italy, France, Switzerland, Germany, and Russia the plague has 
existed so long and has gained such a foothold that it is economically 
impossible to fight it with the American methods of slaughter and 
disinfection, for to do so would be to kill a large percentage of the 
live stock of those countries. In consequence, little or no progress 
toward eradication has been made by the authorities, though the se- 
verity of the disease in France appears to have abated somewhat in 
recent months. 

The outbreak which appeared in Germany in 1888 increased 
steadily until 1892, when it diminished gradually for a few years, but 
the disease again reached great proportions in 1899. Thereafter it 
continued to exist to a greater or less extent until in 1911 it attained 
a virulence unequaled before. In that year 3,366,369 cattle, 1,602,927 
sheep, 2,555,371 hogs, and 53,674 goats were affected. At that time 
the total number of cattle, sheep, swine, and goats in Germany was 
only 51,319,000, while there were in the United States 172,572,000, 
or between three and four times as many. It can readily be im- 
agined, therefore, what it would mean to the United States if the 
disease were to gain the foothold here that it had in Germany, where, 
as these figures show, approximately one out of seven of the animals 
susceptible to the disease was affected. 

The German Government, of course, has not left the disease to 
itself. It attempted to control recent outbreaks by the method of 
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slaughter, but the pestilence had gained too much headway and was 
too firmly established in too many portions of the country for this 
method to succeed, and the slaughter of the infected herds had to 
be abandoned. It now appears that there is no hope of getting rid 
of it until the virus has worn itself out. As soon as the animals’ 
period of acquired immunity is over and favorable conditions present 
themselves, the contagion breaks out with renewed virulence. It 
has been impossible to control it by means of quarantines. One 
scientist has asserted that unless all the infected farms were abso- 
lutely isolated and the movement not only of live stock but of per- 
sons absolutely prohibited, the disease could not be. stamped out. 
Such a quarantine is, of course, utterly impossible to enforce. In 
portions of Germany the farmers, realizing that the disease is inevi- 
table, make haste to be done with it by exposing their stock deliber- 
ately to mild cases in the hope that this will result in an immediate 
mild attack and immunity for several years thereafter. Such 
immunity, however, is very uncertain. 

Great Britain, Denmark, Norway, and Sweden, on account of their 
comparatively isolated positions, have been more successful in keep- 
ing out the disease. The outbreaks in those countries have been 
more sporadic, and by resorting to immediate slaughter the authori- 
ties have been able to stamp them out. Great Britain has applied 
both quarantine and slaughter for many years, and in an outbreak 
near Dublin in 1912 measures were adopted which were even more 
stringent than any that have been used in the United States. A 
British official (Cope) asserted in 1899 that after his country’s ex- 
perience with this disease it was “ more dreaded by the farmers and 
stock raisers of Great Britain than cattle plague or pleuropneumonia, 
and they are now willing and ready to put up with any restrictions, 
of however drastic a character, considered necessary by the central 
department to stamp it out.” The British authorities have suc- 
ceeded in suppressing each outbreak, but reinfection has often oc- 
curred from the neighboring continent. Great Britain has been re- 
ported as free of the disease since December, 1914, Sweden was re. 
ported as affected in 1915 and 1916. 

In November, 1906, the disease reached Belgium from France, 
where it was quite prevalent, and by the end of the year every 
province in Belgium was affected, and the Netherlands as well. 
Efforts to eradicate it from Belgium were unavailing. The Nether- 
lands apparently succeeded in stamping it out for about six months, 
but it reappeared there, and cases have been reported for several 
years, including 1917. 

The disease is also more or less prevalent in Austria-Hungary, 
Spain, and the Balkan countries. 
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Australia and New Zealand have remained free from it. 

We have less accurate information regarding Asia and Africa, but 
the disease is known to prevail in Japan and China and in the Philip- 
pine Islands, and it is doubtful whether any considerable part of 
the Orient is free from it. 

In South America it is reported as common in Brazil, Argentina, 
and Uruguay, and it probably exists in other countries. 

Canada and Mexico are fortunately free from the disease. 


OUTBREAKS IN THE UNITED STATES. 


Foot-and-mouth disease has appeared in the United States on 
six different cccasions—1870, 1880, 1884, 1902, 1908, and 1914. 

An extensive outbreak in 1870 was introduced by way of Canada, 
where the infection was brought by an importation of cattle from 
Scotland. It spread into the New England States and New York 
and appears to have been arrested within a few months. Its failure 


to spread more extensively and its early disappearance have been 
ascribed toe favorable conditions, such as the movement of live stock 
from west to east, the limited trading at that period as compared 
with the present time, the restriction of traflic by winter weather, and 
the infrequency of travel which obtained at that time among people. 


About 1880 there were two or three lots of animals brought to the 
United States affected with this disease, but there was no extension 
from the animals originally affected. 

In 1884 there was-a small outbreak at Portland, Me., caused by 
imported cattle, and the disease spread to a few herds outside of the 
quarantine station. Owing to the small number of animals affected 
and the limited area of territory covered by the disease, it was easily 
controlled by the ordinary measures of quarantine and disinfection. 

It will be observed that in all these early outbreaks the contagion 
was introduced with imported animals. Since the development of a 
stringent system of inspection and quarantine of imported live stock 
no instance of that kind has occurred. On subsequent occasions the 
infection has evidently been brought in with contaminated products 
or materials and not by means of live animals. 

In November, 1902, the disease was discovered in Massachusetts 
and Rhode Island. The earliest cases were traced to Chelsea, Mass., 
near the docks, and it was suspected for a time that the infection 
was brought in with foreign shipping, by some such means as hay, 
straw, halters, ropes, hides, hair, wool, etc. Later developments, 
however, and especially investigations into the cause of the 1908 
outbreak, led to the belief that a more probable source of the infec- 
tion was cowpox vaccine virus imported from a country where foot- 
and-mouth disease existed (probably Japan), the vaccine virus being 
contaminated with the virus of foot-and-mouth disease. 
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A Federal quarantine was declared by the Secretary of Agriculture 
on November 27, 1902, as soon as the nature of the disease was 
established, and steps for eradication were at once taken by the 
Bureau of Animal Industry of the United States Department of 
Agriculture in cooperation with authorities of the affected States, 
The methods followed consisted of inspection to trace and detect the 
disease, quarantine of infected premises and territory, slaughter and 
burial or burning of diseased and exposed animals, and disinfection 
of premises. 

This outbreak involved Massachusetts, New Hampshire, Vermont. 
and Rhode Island. It was eradicated in about six months. There 
were found infected 244 herds including 4,712 cattle. Of these, 205 
herds with 3,872 cattle, as well as 360 hogs and 220 sheep and goats, 
were slaughtered. The cattle infected but not slaughtered were 
those that either died or completely recovered before slaughtering 
could be carried out. The animals slaughtered were valued at 
$184,155.10, and the Federal Government reimbursed owners to the 
extent of 70 per cent, or $128,908.57. It is understood that the 
States paid the remainder. The total cost to the Department of 
Agriculture of stamping out the disease was about $300,000." 

The next appearance of foot-and-mouth disease was early in 
November, 1908, when it was observed in cattle near Danville, Pa. 
A Federal quarantine was issued, November 12. The infection was 
traced back to the stockyards at East Buffalo, N. Y., and to Detroit, 
Mich. The disease appeared in the States of Michigan, New York, 
Pennsylvania, and Maryland. A careful and thorough investigation 
made by the writer in conjunction with Dr. M. J. Rosenau of the 
Public Health Service demonstrated that the outbreak started from 
calves used to propagate vaccine virus at an establishment near 
Detroit, and that the source of the infection was contaminated 
Japanese vaccine virus.? 

Vigorous measures of eradication similar to those employed in 
1902-3 were at once put into effect and the disease was stamped out 
in about five months at an expense to the Department of Agriculture 
of about $300,000 and to the States of about $113,000. The inspec- 
tors made 108,683 visits to farms, stockyards, etc., and inspected over 
a million and a half animals (including reinspections). One hundred 
and fifty-seven premises were found infected, and 3,636 animals 


1A history of the outbreak of 1902-3 appears in the Nineteenth Annual Report of the 
Bureau of Animal Industry (for 1902), page 391. 

2A report of this investigation was published as Bureau of Animal Industry Circular 
147. A history of the 1908 outbreak was given in the Twenty-fifth Annual Report of the 
Bureau of Animal Industry (for that year), page 379. It may be remarked that the 
importation and the domestic manufacture of vaccines and other biological products 
are now under Government supervision, those intended for use in human medicine being 
looked after by the Public Health Service and those for veterinary use by the Bureau of 


Anima! Industry. 
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(2,025 cattle, 1,829 hogs, and 282 sheep and goats), valued at $90,- 
033.18, were slaughtered. Owners were reimbursed for the value of 
their animals and property destroyed, one-third being paid by the 
States and two-thirds by the Federal Government. 

The latest invasion was discovered in the vicinity of Niles, Mich., 
in October, 1914, after it had evidently been under way since August 
of that year. A campaign to check the spread of the disease and to 
stamp it out was immediately begun by the United States Department 
of Agriculture in cooperation with the State authorities. The first 
Federal quarantine was issued October 19, 1914. The outbreak turned 
out to be the most serious and extensive ever known in this country, 
the last infection not being disposed of until May, 1916. It spread 
into 22 States and the District of Columbia. The affected States were 
New Hampshire, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, West 
Virginia, Ohio, Michigan, Indiana, Kentucky, Wisconsin, Illinois, 
Minnesota, Iowa, Kansas, Montana, and Washington. The Middle 
Western and Eastern States were mostly affected. The chief sufferer 
was Illinois, more than one-third of the total losses having occurred 
there. The Union Stock Yards at Chicago became infected early and 
were a source of dissemination of the contagion in all directions. 
These yards and others found infected were closed temporarily and 
disinfected. The methods of eradication in general were the same as 
in the two preceding outbreaks, namely, quarantine, inspection, slaugh- 
ter of diseased and exposed animals, and disinfection of premises. 

In round figures the total number of animals slaughtered in the 
outbreak was 172,000, comprising 77,000 cattle, 85,000 swine, and 
10,000 sheep, and including 133 goats and 9 deer. The appraised 
value of these animals was approximately $5,860,000, half of this 
expense being borne by the Federal Government and half by the 
several States involved. Other expenses brought the total Govern- 
ment expenditures to about $4,600,000. Adding the quotas expended 
by the States, the entire cost of eradicating the outbreak amounted 
to about $9,000,000. 


SYMPTOMS. 


In three to six days or even longer after the exposure of the animal 
to the infection the disease makes its appearance. It is usually first 
indicated by the animal suffering from a chill, quickly followed by an 
invasion of fever, which may cause the temperature to rise as high as 
106° F. These symptoms are not always present, or may be in so 
slight a form as to escape notice. Following this in one or two days 
it will be noticed that small vesicles or blisters about the size of hemp 
seeds or peas are making their appearance upon the mucous mem- 
branes of the mouth at the border and upper surface of the tongue, 
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near the tip, the inside of the cheeks, on the gums and the inner sur- 
face of the lips, or on the margin of the dental pad. These little 
blisters contain a yellowish watery fluid and gradually become more 


Fie, 1.—Lesions of foot-and-mouth disease on tongue of 
cow, 


extensive as the disease advances. Soon after the eruptions have 
appeared in the mouth of the animal it will be noticed that there is 


Fic. 2.—Blisters and scabs of foot-and-mouth disease on 
teats. 


considerable swelling, redness, and tenderness manifest about the 
feet, at the coronet and between the digits of each foot. Eruptions 
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a 
similar to those within the mouth make their appearance upon these 
swollen regions of the foot a day or two later, apd at this stage it is 
usual to find that like lesions have made their appearance upon the 
perineum of the victim. In the case of milch cows, the udder, and 
more particularly the teats, show the same vesicular eruption, but 
the latter as the result of milking soon become covered with reddened 
spots deprived of the superficial layer of skin and may develop deep, 


obstinate fissures. 
As soon as the disease has become well established the patient 


evinces pain when attempting to eat; in fact the appetite is often so 
seriously affected that all food is refused and the animal uneasily 
opens and shuts its mouth with a characteristic smacking sound, while 
strings of cohesive, ropy saliva hang suspended from the lips. With 
the advance of the disease the vesicles have widened and extended 
until they may reach a diameter ranging 

from that of a dime to that of a silver 

dollar. These rupture soon after their 

appearance, sometimes on the first day, 

more rarely on the second or third day. 

After they have ruptured the grayish 

white membrane forming the blister may 

remain attached for a day or more, or 

disappear speedily and leave deeply red- 

dened sensitive spots or erosions, both 

within the mouth and upon the coronet 

and between the claws of the feet. Simi- 

lar erosions, which quickly form scabs as _ !16. 3.—Foot lesions of foot-and- 

. . : . mouth disease. 

a rule, may be noticed in cases in which 

the teats of milch cows have become affected, and instances are re- 
ported in which sloughing of the tegument immediately around the 
lesions upon the udder has occurred. Owing to the tough, fibrous 
nature of the bovine skin, it is exceedingly rare for sloughing to 
occur upon any part of the body other than those memtioned. 

The attack upon the feet of an animal is frequently manifested in 
all four feet at once, but one or more of the feet may entirely escape 
and remain unaffected throughout the course of the disease. The 
ulceration of the interdigital tissue may extend to the ligaments of 
the fetlock or produce disease of the joint or bone. As the feet be- 
come sensitive and sore the animal lies down persistently, and it has 
been found that bedsores develop with amazing rapidity in all such 
cases and wholly baffle all attempts at treatment until after the 
patient has regained its feet. 

The disease may attack some of the internal organs before it ap- 
pears upon any of the external tissues. These cases are very liable 
to prove quickly fatal. The animal dies from paralysis of the heart, 
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due to the formation of poisonous principles within the system, or 
it may suffocate by reason of the action of these same poisons upon 
the tissues of the lungs, or it may choke to death as a result of 
paralysis of the throat. 

In cases of serious affection of the udder the erosions will often be 
found located within the passages of the teats, resulting in a “ caked ” 
udder, and the same toxic poisoning which is the cause of death in 
the apoplectiform types just mentioned may arise from this source. 
In any event, the milk from such cases will be found dangerous for 
use, causing fatal diarrhea in sucking calves or young pigs and se- 
rious illness in human consumers. The milk obtained from cows suf- 
fering with foot-and-mouth disease is not readily converted into 
either butter or cheese, but remains thick, slimy, and inert in spite of 
churning and attempts ‘at curdling. Pregnant animals may abort. 
In pigs, sheep, and goats the lesions in the foot are most common, 
but both forms may be observed or only the mouth lesions. 

When the disease has become fully established it will be found that 
the duration of the attack will vary greatly with different animals. 
From 10 to 20 days are usually required for the recovery of the nor- 
malappetite and spirits in mild outbreaks, while the return to a full 
flow of milk, in the case of milch cows, is seldom witnessed before the 
arrival of the following season. 

In the malignant type of the disease it requires from three months 
to-a year for an animal to recover. The mortality, as already stated, 
is ustially low. The disease is more fatal in young animals that have 
been fed on infected milk, and produces death in from 60 to 80 per 
cent of these cases as a result of gastroenteritis. In the last out- 
break numerous new centers of infection were started among hogs 
and calves which had been fed on unpasteurzied infected milk from 


creameries. 
DIAGNOSIS. 


The recognition of this affection should not, as a rule, be difficult 
when the disease is known to be in the vicinity. The combination of 
high fever, vesicular inflammation of the mouth, and hot, painful, 
swollen condition of the feet, followed 24 to 48 hours later by the ap- 
pearance of numerous blisters varying in size from that of a pea to 
that of a walnut on the udder and feet and in the mouth should pre- 
vent any serious or long-continued error in the diagnosis. When the 
blisters have ruptured, however, and the resulting lesions have be- 
come contaminated by numerous secondary forms of microorganisms, 
the correct recognition of the disease may be involved in considerable 
difficulty. Nevertheless in the inoculation of calves and horses we 
have a certain and final test. In 24 to 96 hours after inoculation the 
calves present the characteristic blisters, while the horses, in our ex- 
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perience, will remain unaffected. Such inoculation, however, should 
be practiced only by officials who are properly authorized to deal with 
contagious diseases, 


HOW TO DISTINGUISH FOOT-AND-MOUTH DISEASE FROM OTHER AFFECTIONS. 


The disease which may be most readily confounded with foot-and- 
mouth disease is vesicular stomatitis of horses and cattle, and experi- 
ence has shown that a prompt and exact differentiation is accom- 
panied with numerous difficulties. The drooling, vesicles, and erosions 
are quite similar in appearance to those produced by foot-and-mouth 


Fic. 4.—Inspectors examining cow for foot-and-mouth disease. ‘They are equipped with 
rubber coats, gloves, boots, and hats, which are cleansed with disinfectants after each 
examination, in order to avoid spreading the contagion. 


disease, but in none of the animals examined in the field has there 
been found in vesicular stomatitis any soreness of the feet, which is 
a common symptom of foot-and-mouth disease. Moveover, many 
horses have this particular ailment, but horses have not been observed 
to contract foot-and-mouth disease in any of the previous foot-and- 
mouth outbreaks in the United States. Hundreds of hogs exposed to 
vesicular stomatitis and in association with the sick animals in pas- 
tures have shown no signs of the malady, and this is regarded as 
significant, because in the last outbreak of foot-and-mouth disease 
hogs were as susceptible to that disease as were cattle. Exposed sheep 
also fail to show vesicular stomatitis, yet these cloven-footed animals 
are susceptible to foot-and-mouth infection. In a number of cases 
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of vesicular stomatitis the lesions appeared to be continuous or pro- 
gressive, and not explosive as in foot-and-mouth disease. In these 
instances secondary lesions were apparent on a number of consecutive 
days in the mouths of both horses and cattle, and vesicles were ob- 
served on the bases of tongues whose free portions were almost de- 
nuded of mucous membrane as a result of the rupture of similar 
vesicles six or seven days before. 

Complications are extremely rare in vesicular stomatitis, and 
neither chronic diseases of the hoof nor mammitis have been observed 
following it. Sucking calves are seldom affected with the disease, 
and rarely in other than a mild form, while an attack of foot-and- 
mouth disease in calves is always serious and not infrequently fatal. 
The vesicles in foot-and-mouth disease as a rule are larger than in 
vesicular stomatitis, and are more tightly filled with serous fluid, 
Furthermore, instead of increasing in virulence by passage through 
a series of calves, as foot-and-mouth disease has always done in our 
previous experiments, vesicular stomatitis became greatly reduced in 
virulence and required a constantly increasing period of incubation 
before manifesting lesions of the disease. Although numerous filtrate 
experiments have been conducted, in no case has the disease been re- 
produced in this manner, which is also unlike our experiments with 
foot-and-mouth disease. 

The percentage of animals infected in each of the herds of cattle, 
and the history of exposure without transmission of the disease except 
by immediate contact, would indicate that this ailment is not the 
highly contagious foot-and-mouth disease, which, once it is introduced 
into a herd, quickly affects practically 100 per cent of the cattle and 
hogs on all the farms to which the virus may be carried by interme- 
diate agencies. 

Cowpox or horsepox may be accidentally transmitted by inocula- 
tion. But the eruption of the “ pox” goes on to the development of 
a pustule, while in foot-and-mouth disease the eruption is never 
more than a vesicle, even though the contained fluid may become 
turbid. The inoculation test in the case of cowpox does not respond 
with fever and eruption for at least 10 days, and often longer. 

Necrotic stomatitis (sore mouth due to a germ) may be distin- 
guished from foot-and-mouth disease by the fact that in the latter 
disease there is a rapid infection of the entire herd, including the 
adult cattle, as well as the infection of hogs and sheep. The char- 
acteristic lesion of foot-and-mouth disease is the appearance of 
blisters containing a serous fluid upon the mucous membrane of the 
mouth and upon the udder, teats, and feet of the affected animals. 
In necrotic stomatitis blisters are never formed, destruction of the 
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tissues occurring from the beginning and being followed by the 
formation of yellowish, cheesy patches principally found involving 
the lining membrane of the mouth, especially the tongue and cheeks. 

In mycotic stomatitis (sore mouth due to a fungus or mold), por- 
tions of the lining membrane of the mouth become inflamed and in a 
few days it changes to a croupous membrane which peels off, leaving 
a raw surface, while the thin skin between the toes may also be in- 
flamed. The previous history of the case; the failure of the blisters, 
if any appear, to spread extensively; the absence of vesicular erup- 
tions on other portions of the body, notably the udder and teats, and 
characteristically, the foot, together with the absence of rapid spread 
to practically all cattle in the herd and the complete negative charac- 
ter of inoculation of calves, distinguishes between the local disease 
named and foot-and-mouth disease. Mycotic stomatitis occurs in 
only from 10 to 50 per cent of the animals in a herd, usually in the 
late summer or early fall after a dry spell, and it does not run a 
regular course, 

The lesion resulting from ergotism may be distinguished from 
those of foot-and-mouth disease by the lack of eruptions in the mouth 
and by the Iceation of the disease at the tips of the ears, end of the 
tail, or upon the lower part of the legs, usually below the knees or 
hocks. The lesion of ergotism does not take the form of pustules or 
blisters, but manifests itself first as a swelling about the ankle, which 
later may slough and circumscribe the limb, forming a deep crack, 
extending entirely around the limb and forming a distinct line of de- 
mareation between the healthy skin above and the diseased below. 
The absence of ulcerous sores on the coronet and between the claws, 
together with the healthy condition of the membranes-of the mouth 
and the knowledge that the lesion upon the limb in question extends 
uninterruptedly around it, should point conclusively to a diagnosis of 
ergotism and to the exclusion of all fears of foot-and-mouth disease. 

In foul foot or ground itch of cattle, the inflammation of the skin 
and toes is general and not in certain spots, as in foot-and-mouth 
disease ; the mouth remains unaffected and the presence of the disease 
may be traced to filth and poor drainage. 

The severer forms of the disease might be confounded with certain 
general diseases. Where gastrointestinal symptoms predominate 
acute gastric catarrh or inflammation of the intestines might be 
thought of. Involvement of the lungs might lead to a diagnosis of 
acute congestion of the lungs or pneumonia. The distinction is ap- 
parent in these diseases by the lack of vesicular eruption on the 
mucous membrane or skin, and also by lack of evidences of infection 
in the herd or in neighboring animals. 
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PREVENTION AND ERADICATION. 


The measures to be adopted to prevent the spread of the affection 
must take into consideration the highly infectious nature of the dis- 
ease, its ease of dissemination, and the liability of the virus to live 
outside of the body of an animal for long periods. Great care should 
therefore be observed in keeping healthy animals unexposed to the 
contagion. When an outbreak occurs in a community, the owner 
should make every effort to keep other animals from coming in con- 
tact with his diseased cattle. This especially applies to dogs, cats, 


lic. 5.—Method of slaughtering and burying cattle. ‘The trench is deep enough to 
allow carcasses to be covered with at least 5 feet of dirt. Animals are led to the 
trench and there killed, usually by shooting. Hides are slashed to prevent anyone 
from exhuming carcasses in order to get the hides, and carcasses are cut open and 
covered with quicklime. 


goats, and poultry, which usually have access to the stables and 
barnyards and in this way furnish excellent means for disseminating 
the infectious principle. He should be equally particular in pro- 
hibiting any person from entering his premises, especially an at- 
tendant or owner or other person in any way connected with cattle. 
Such a herd may be placed under quarantine, with an inspector ap- 
pointed to keep the premises under constant surveillance. 

This method of quarantine alone, while very satisfactory in many 
instances, is rather tardy in obtaining the desired result. The ex- 
perience of European governments, already mentioned, shows that 
eradication by this method alone, when the disease has obtained a 
foothold, is practically impossible. For this reason when the disease 
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breaks out in a country like the United States, where the contagion 
is liable to spread rapidly by means of infected cars, manure, hay, 
and other feed, and where the results of its obtaining a firm foothold 
would be so disastrous, it seems that this method of temporizing is 
rather tedious, and more radical steps are required in order to sup- 
press and eradicate completely the infection in the quickest and 
most thorough manner possible. 

It would therefore appear better to concentrate the expense inci- 
dent to the extermination of foot-and-mouth disease by purchasing 
and slaughtering all affected and exposed cattle after judicious ap- 
praisement. The carcasses of these animals should be totally de- 
stroved. preferably by cremation, or by burying them in a hole 6 


lic, 6.---Outfit for disinfecting on a large scale. The tank contains 5 per cent chlorid of 
lime solution, which is sprayed by a steam pump, steam being supplied by a traction 
engine. 


feet deep and covering them with air-slaked lime. The infected 
stable should be disinfected by thoroughly cleaning it, scrubbing 
the floor with hot water, brushing down all loose dust from the walls, 
and tearing off all woodwork which is partially decayed. Then the 
whole interior of the stable should be disinfected with one of the 
following substances : 

A 5 per cent solution of pure carbolic acid. 

Chlorid of lime, U. S. P. strength (30 per cent available chlorin), 
1 pound to 3 gallons of water. 

Formaldehyde, 1 quart 40 per cent solution to 5 gallons of water. 

A 3 per cent solution of cresol compound, U. S. P., or accepted 
substitute therefor, containing at least 50 per cent cresylic acid. 

All stable utensils should be thoroughly cleaned and disinfected 
by the application of a solution of one of the above disinfectants. 
The manure shouvJd be burned or disinfected and spread over ground 
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(other than meadow land) that is to be turned under. No other 
rattle should be purchased for at least sixty days after the complete 
disinfection of the premises. 

The success in eradicating the disease by combined quarantine, 
slaughter, and disinfection, as practiced in the United States, Den- 
mark, Great Britain, and a few other countries, demonstrates in a 
striking manner the efficacy of slaughtering and the futility of relying 
upon quarantine alone in stamping out the disease. 

Inoculation has been adopted in some countries in order to have 
the disease spread quickly through the herds, and while this practice 
has undoubted value where the disease is indigenous, it is not desir- 
able in this country and should not be adopted. 

As a rule medical treatment with a view to curing affected ani- 
mals is not to be recommended under conditions prevailing in the 
United States, where the disease has not become established, and the 
first object is to stamp it out as quickly as possible. Even though 
most animals would recover with or without treatment, it would be 
practically impossible, while they were being held for recovery, to 
prevent the spread of the infection to others. The disease would be 
liable to spread faster than it could be cured. As already pointed 
out, it has been found impossible to prevent absolutely the spread of 
the contagion by the strictest quarantine alone, under the usual 
farm conditions. In addition, the affected animals that have passed 
through the disease may become a source of further infection as virus 
carriers for weeks and months after they have apparently recovered, 
and are susceptible of reinfection, as one attack does not confer per- 
manent immunity. 


FOOT-AND-MOUTH DISEASE IN MAN. 


Foot-and-mouth disease is primarily and principally a disease of 
cattle; secondarily and casually. a disease of man. It is transmis- 
sible to man through the eating or drinking of raw milk, buttermilk, 
butter, cheese, and whey from animals suffering from foot-and- 
mouth disease. It is also transmitted directly, though more rarely. 
from the salivary secretions or other infected material which may 
gain entrance through the mucous membrane of the mouth. It is 
doubtful whether the disease can be transmitted to man by cutaneous 
or subcutaneous inoculation, though it is probable that the infection 
may be communicated if the virus directly enters the blood through 
wounds of any kind. Children are not infrequently infected by 
drinking unboiled milk during the periods in which the disease is 
prevalent in the neighborhood, while persons in charge of diseased 
animals may become infected through contact with the diseased parts 
or by milking, slaughtering, or caring for the animals. 
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The symptoms in man resemble those observed in animals. ‘There 
is fever, sometimes vomiting, painful swallowing, heat, and dryness 
of the mouth, followed by an eruption of vesicles on the mucous 
membrane of the mouth, and very rarely by similar ones on the fin- 
gers. The vesicles appear on the lips, gums, cheek, and edge of the 
tongue, and are about the size of a pea. The vesicles soon rupture, 
leaving a small erosion, which is soon covered by a thin crust, under 
which the new formation of epithelium proceeds rapidly. The skin 
eruption mostly appears on the hands, tips of the fingers, bases of the 
nails, and more seldom on the toes and other parts of the body. Be- 
sides these loca] changes, during the course of the disease there are 
occasionally observed headache, pain in the limbs, vertigo, abdominal 
cramps, vomiting, diarrhea, and weakness. The disease is very 
rarely fatal, usually appearing in a very mild form except in weak- 
ened children, in whom an accompanying intestinal catarrh may lead 
to a fatal termination. 

Veterinarians who have had considerable experience with the dis- 
ease among animals regard the human affection as by no means un- 
common in countries where foot-and-mouth disease prevails, but the 
disturbance of health is usually too slight to come to the notice of the 
family physician. 

But few outbreaks of the disease have occurred in the United States, 
and therefore cases of its transmission to man in this country are 
quite rare. Dr. James Law reports having observed the disease in 
man from drinking infected milk during the epizootic of 1870 in the 
‘astern States, but the outbreaks of 1880 and 1884 affected such a 
small number of animals and were so quickly suppressed that no in- 
stance of its transmission to man was recorded. A few cases have 
been reported by Brush accompanying the New England outbreak of 
1902. Similar reports have been likewise received concerning thé 
appearance of vesicular eruptions in the mouths of children during 
the 1908 and 1914 outbreaks, and the history of these cases incrim- 
inates the milk supply. 

Experiments by Loeffler and Froesch, as well as recent experiments 
which have been made in Denmark and Germany, indicate that the 
infection is comparatively easy to destroy by heat or the usual anti- 
septics. Milk pasteurized at a temperature of 60° C. for 20 minutes 
is safe so far as infection by foot-and-mouth disease is concerned. 
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OOT-AND-MOUTH DISEASE is one of the most 
universal diseases of cattle, as well as one of the 
most difficult to suppress. Although essentially a 
disease of cattle, most other farm animals are sus- 
ceptible in varying degrees. 


While not so malignant as some other animal dis- 
eases, it nevertheless has been known to cause serious 
losses. Its worst menace, however, consists ‘in its 
extreme contagiousness, so that when it makes its 
appearance anywhere it is liable to spread with great 
rapidity in all directions where there is any move- 
ment of live stock. Not only so, but the infection 
may be carried by persons, dogs, birds, etc., and by 
infected hay, straw, or other materials coming in con- 
tact with susceptible animals. It is evident, there- 
fore, that only the most prompt and radical measures 
are of any value in eradicating it. 


In most European countries the disease has gained 
such a foothold that it has probably become a per- 
manent infection. Great Britain has had to deal 
with numerous outbreaks, but by strict vigilance and 
drastic measures, similar to our own, has been able 
to eradicate each one before it got beyond control. 


The United States has suffered six foot-and-mouth 
visitations, ranging in date from 1870 to 1914. The 
last was the most serious of all; its origin is still un- 
known, and it gained considerable headway before 
it was definitely located. Fortunately, after about 
a year and a half of persistent effort on behalf of 
the Government, the States, local authorities, and 
individual stockmen, the outbreak was entirely 
stamped out. 
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NATURE AND CHARACTERISTICS. 
OOT-AND-MOUTH DISEASE, also known as aphthous fever, 


epizootic aphtha, and eczema contagiosa, is an acute, highly 
communicable disease chiefly confined to cloven-footed animals and 
characterized by an eruption of vesicles or blisters on the mucous 
membrane of the mouth and on the skin between the toes and above 
the hoofs. The vesicles rupture, forming erosions and ulcerations; 
there are also salivation, tenderness of the affected parts, loss of 
appetite, lameness, emaciation, and diminution in the quantity of 
milk secreted. 

The tremendous ravages of the diséase are seen in the number and 
variety of the species attacked. While it may be regarded as essen- 
tially a disease of cattle, hogs would seem to be as easy a prey. 
Almost in the same grade of receptivity are sheep and goats. Next 
in order of susceptibility come the buffalo, American bison, camel, 
chamois, llama, giraffe, and antelope. Horses, dogs, cats, and even 
poultry may occasionally become infected with the disease, the last 
three being particularly dangerous as carriers of the contagion. Man 
himself is not immune, and the frequency of his infection by coming 
in contact with diseased animals is established by numerous observa- 
tions. 

As with other communicable diseases, the source and origin of foot- 
and-mouth disease have given rise to much speculation. The dis- 
ease had been known in Europe for centuries, but it was not until 
comparatively recent years that the erroneous conceptions of its 
spontaneous origin as a result of climatic and meteorological condi- 
tions, exhausting journeys, etc., were abandoned. It is now conceded 
that foot-and-mouth disease is propagated by a specific virus and 
that every outbreak starts from some preexisting outbreak. 

Investigators have so far been unable to identify or isolate the 
specific organism causing the disease, although numerous attempts 
have been made to cultivate and stain it by laboratory methods. 
Experiments have shown that the virus will pass through standard 
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germ-proof filters, thus indicating its minute size and the reason it 
has not been detected by the staining methods. The contagion may be 
found in the serum of the vesicles on the mouth, feet, and udder; in 
the saliva, milk, and various secretions and excretions; also in the 
blood during the rise of temperature. 

A wide distribution of the virus and a rapid infection of a herd is 
the result. Animals may be infected directly, as by licking, and in 
calves by sucking, or indirectly by such things as infected manure, 
hay, utensils, drinking troughs, railway cars, animal markets, barn- 
yards, and pastures. Human beings may carry the virus on their 
shoes and clothing and transmit it on their hands when milking, 
since the udder is occasionally the seat of the eruption. It may also 
be carried by dogs, cats, rats, chickens, pigeons, etc. Milk in a raw 
state may also transmit the disease to animals fed with it. 

The observations made by some veterinarians would lead us to 
suppose that the virus is quite readily destroyed. It is claimed that 
stables thoroughly cleaned become safe after drying for a short time. 
Hence, litter of all kinds, such as manure or-soiled hay and straw, may 
remain infective for a longer time because they do not dry out. 
Other authorities maintain that the virus is quite tenacious and may 
live in stables even so long as a year. They also state that animals 
which have passed through the disease may be a source of infection 
for several months after recovery. 

Unlike most other infectious diseases, foot-and-mouth disease may 
attack the same animals repeatedly. No definite immunity is con- 
ferred by an attack, though some animals are immune for a longer 
time than others. 

The period of incubation (that is, the time elapsing between the 
exposure of an animal to infection and the development of the dis- 
ease in that animal) is variable, usually from three to six days. The 
(lisease may appear in 24 hours, or, in exceptional cases, not for 18 
days or even longer. 

LOSSES. 


The highly contagious character of foot-and-mouth disease and 
its rapid spread to practically all exposed susceptible animals lead 
to heavy losses. Since the mortality is comparatively low, ranging 
from only 3 per cent or less in mild forms to 30 or 40 per cent in 
malignant cases, the havoc caused by the pestilence is sometimes 
underestimated. But there are other sources of loss which are much 
more important than the actual mortality. The fever and the dif- 
ficulty of eating cause a rapid and extreme loss in flesh and a lessen- 
ing or cessation of the milk secretion. The udders often become 
inflamed and ruined by the formation of abscesses, and cows affected 
in this way are sometimes rendered permanently valueless for milk 





r it 
y be 
; in 


the 


d is 
1 in 
ure, 
wn- 
heir 
ing, 
also 
raw 


s to 
that 
ime. 
may 
out. 
may 
nals 
tion 


may 
con- 
nger 


the 
dis- 
The 
r 18 


FOOT-AND-MOUTH DISEASE, 5 


production. The inflammation of the feet may cause the horn to 
drop from the toes, producing great lameness and lasting injury. 
Abortion is frequent with pregnant animals, and typical lesions have 
been observed in the newly born at birth. Altogether these losses 
may amount to 20 or 30 per cent of the value of affected animals. 

In addition there are indirect losses of a commercial nature. Dairy 
farmers are put out of business for a time. Necessary quarantine 
restrictions greatly interfere with the movement of live stock and 
such commodities as hay, straw, hides, and farm produce. The busi- 
ness of the stockyards and slaughtering centers is greatly interfered 
with. Sometimes it is necessary to close stockyards for disinfection. 
The whole business of marketing, transporting, feeding, and slaugh- 
tering is interrupted and deranged. Losses of this character may 
reach enormous proportions. 


THE DISEASE IN OTHER COUNTRIES. 


Foot-and-mouth disease has prevailed in Europe for a great many 
years and has occasioned tremendous economic losses there. 

In Italy, France, Switzerland, Belgium, the Netherlands, Ger- 
many, Russia, and most other countries of continental Europe the 
plague has existed so long and has gained such a foothold that it is 
economically impossible to fight it with American methods of 
slaughter and disinfection, for to do so would be to kill a large per- 
centage of the live stock of those countries. This likewise holds true 
in the case of many countries of South America and the Orient. In 
consequence, little or no progress toward eradication has been made. 

The outbreak which appeared in Germany in 1888 increased stead- 
ily until 1892, when it diminished gradually for a few years, but 
the disease again reached great proportions in 1899. Thereafter it 
continued to a greater or less extent until in 1911 it attained a viru- 
lence unequaled before, and approximately one out of seven of the 
susceptible animals was affected. The Government attempted to 
control outbreaks by slaughter of infected herds, but the pestilence 
had gained too much headway and was too firmly established in too 
many portions of the country for this method to succeed, and it had 
to be abandoned. As soon as the animals’ period of acquired immu- 
nity is over and favorable conditions present themselves, the con- 
tagion breaks out with renewed virulence. It has been impossible 
to control it by means of quarantines. One scientist has asserted 
that unless all the infected farms were absolutely isolated and the 
movement not only of live stock but of persons absolutely prohibited, 
the disease could not be stamped out. Such a quarantine is, of course, 
utterly impossible to enforce. In portions of Germany the farmers, 
realizing that the disease is inevitable, make haste to be done with it 
by exposing their stock deliberately to mild cases in the hope that 
this will result in an immediate mild attack and immunity for sev- 
eral years thereafter. Such immunity, however, is very uncertain. 
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Great Britain, Norway, and Sweden, on account of their compara- 
tively isolated positions, have been more successful in keeping out the 
disease. The outbreaks in those countries have been more sporadic, 
and by resorting to immediate slaughter the authorities have been 
able to stamp them out. Great Britain has applied both quarantine 
and slaughter for many years, and sometimes has adopted measures 
which were even more stringent than any that have been used in the 
United States. A British official (Cope) asserted in 1899 that after 
his country’s experience with this disease it was “ more dreaded by 
the farmers and stock raisers of Great Britain than cattle plague or 
pleuropneumonia, and they are now willing and ready to put up with 
any restrictions, of however drastic a character, considered necessary 
by the central department to stamp it out.” 

Great Britain for several years prior to 1910 was practically free 
from the disease. Outbreaks occurred in every year from 1910 to 
1916, however, and after freedom in 1917 there was a recurrence in 
1918, since which time the disease has been almost constantly present 
in one part or another of the United Kingdom. The condition be- 
came serious in 1922, when there were 1,140 outbreaks and 5,565 
animals were slaughtered in efforts at eradication. During the first 
9 months of 1923, 99 outbreaks with 7,032 animals slaughtered were 
officially reported. Early in 1922 Scotland for the first time since 
1908 was invaded by the disease. Following prompt eradication 
Scotland remained free until October, 1923, when another outbreak 
occurred. In 1922 and 1923 the disease appeared on the Channel 
Islands but was promptly eradicated. 

A British Government committee which was appointed in 1922 
to investigate the situation and make recommendations reported that 
“ in our view the principal causes which led to the outbreak becoming 
of such a widespread character were (a) the delay in reporting 
disease in the initial case; (6) the contamination of railway loading 
docks, trucks, etc.; (¢) the movement of animals after contact with 
infection in markets; (d) the rapid movement of animals, particu- 
larly stores, from market to market; (e) the delay in dealing with 
confirmed outbreaks of disease during the earlier stages of the out- 
break; and (/) the movement of persons, vehicles, etc., from premises 
whereon outbreaks had occurred.” On the question of methods of 
combating outbreaks the committee reported: “ We are in agreement 
with the majority of witnesses who have stated their opinion that the 
policy of slaughter is the correct one and should be maintained.” 

In November, 1906, the disease reached Belgium from France, and 
by the end of the year every province in Belgium was affected, and 
the Netherlands as well. Efforts to eradicate it from Belgium were 
unavailing. The Netherlands apparently succeeded in stamping it 
out for about six months, but it reappeared there, and cases have been 
reported for several years, including 1923. 

The disease is also reported as being more or less prevalent in Aus- 
tria, Czechoslovakia, Denmark, Hungary, Italy, Latvia, Lithuania, 
Malta, Poland, Russia, Spain, Switzerland, and the Balkan countries. 
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Australia and New Zealand have remained free from it. 

We have less accurate information regarding Asia and Africa, 
but the disease has been reported from Tunis, Morocco, and Turkey, 
and is known to prevail in China and the Philippine Islands. It is 
doubtful whether any considerable part of the Orient is free from it. 

In South America it is reported as common in Brazil, Argentina, 
and Uruguay, and it probably exists in other countries. 

Foot-and-mouth disease appeared in Jamaica in the summer of 
1922 and spread extensively on that island. 

Canada and Mexico are fortunately free from the disease. 


OUTBREAKS IN THE UNITED STATES. 


Foot-and-mouth disease has appeared in the United States on 
six different occasions—1870, 1880, 1884, 1902, 1908, and 1914. 

The first outbreak in 1870 was introduced by way of Canada, 
where the infection was brought by an importation of cattle from 
Scotland. It spread into the New England States and New York 
and appears to have been arrested within a few months. Its failure 
to spread more extensively and its early disappearance have been 
ascribed to favorable conditions, such as the movement of live stock 
from west to east, the limited trading at that period as compared 
with the present time, the restriction of traffic by winter weather, and 
the infrequency of travel which obtained at that time among people. 

About 1880 there were two or three lots of animals brought to the 
United States affected with this disease, but there was no extension 
from the animals originally affected. 

In 1884 there was a small outbreak at Portland, Me., caused by 
imported cattle, and the disease spread to a few herds outside of the 
quarantine station. Owing to the small number of animals affected 
and the limited area of territory covered by the disease, it was easily 
controlled by the ordinary measures of quarantine and disinfection. 

It will be observed that in all these early outbreaks the contagion 
was introduced with imported animals. Since the development of a 
stringent system of inspection and quarantine of imported live stock 
no instance of that kind has occurred. On subsequent occasions the 
infection has evidently been brought in with contaminated products 
or materials and not by means of live animals. 

In November, 1902, the disease was discovered in Massachusetts 
and Rhode Island. The earliest cases were traced to Chelsea, Mass., 
near the docks, and it was suspected for a time that the infection 
was brought in with foreign shipping, by some such means as hay, 
straw, halters, ropes, hides, hair, wool, etc. Later developments, 
however, and especially investigations into the cause of the 1908 
outbreak, led to the belief that a more probable source of the infec- 
tion was cowpox vaccine virus imported from a country where foot- 
and-mouth disease existed (probably Japan), the vaccine virus being 
contaminated with the virus of foot-and-mouth disease. 
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A Federal quarantine was declared by the Secretary of Agriculture 
on November 27, 1902, as soon as the nature of the disease was 
established, and steps for eradication were at once taken by the 
Bureau of Animal Industry of the United States Department of 
Agriculture in cooperation with authorities of the affected States, 
The methods followed consisted of inspection to trace and detect the 
disease, quarantine of infected premises and territory, slaughter and 
burial or burning of diseased and exposed animals, and disinfection 
of premises. 

This outbreak involved Massachusetts, New Hampshire, Vermont, 
and Rhode Island. It was eradicated in about six months. There 
were found infected 244 herds including 4,712 cattle. ° Of these, 205 
herds with 3,872 cattle, as well as 360 hogs and 229 sheep and goats, 
were slaughtered. The cattle infected but not slaughtered were 
those that either died or completely recovered before slaughtering 
could be carried out. The animals slaughtered were valued at 
$184,155.10, and the Federal Government reimbursed owners to the 
extent of 70 per cent, or $128,908.57. It is understood that the 
States paid the remainder. The total cost to the Department of 
Agriculture of stamping out the disease was about $300,000.1 

The next appearance of foot-and-mouth disease was early in 
November, 1908, when it was observed in cattle near Danville, Pa. 
A Federal quarantine was issued November 12. The infection was 
traced back to the stockyards at East Buffalo, N. Y., and to Detroit, 
Mich. The disease appeared in the States of Michigan, New York, 
Pennsylvania, and Maryland. A careful and thorough investigation 
made by the writer in conjunction with Dr. M. J. Rosenau of the 
Public Health Service demonstrated that the outbreak started from 
calves used to propagate vaccine virus at an establishment near 
Detroit, and that the source of the infection was contaminated 
Japanese vaccine virus.” 

Vigorous measures of eradication similar to those employed in 
1902-3 were at once put into effect and the disease was stamped out 
in about five months at an expense to the Department of Agriculture 
of about $300,000 and to the States of about $113,000. The inspec- 
tors made 108,683 visits to farms, stockyards, etc., and inspected over 
a million and a half animals (including reinspections). One hundred 
and fifty-seven premises were found infected, and 3,636 animals 


1A history of the outbreak of 1902-3 appears in the Nineteenth Annual Report of the 
Bureau of Animal Industry (for 1902), page 391. 

2A report of this investigation was published as Bureau of Animal Industry Circular 
147. A history of the 1908 outbreak was given in the Twenty-fifth Annual Report of the 
Bureau of Animal Industry (for that year), page 379. It may be remarked that the 
importation and the domestic manufacture of vaccines and other biological products 
are now under Government supervision, those intended for use in human medicine being 
looked after by the Public Health Service and those for veterinary use by the Bureau of 


Animal Industry. 
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(2,025 cattle, 1,329 hogs, and 282 sheep and goats), valued at $90,- 
033.18, were slaughtered. Owners were reimbursed for the value of 
their animals and property destroyed, one-third being paid by the 
States and two-thirds by the Federal Government. 

The latest invasion was discovered in the vicinity of Niles, Mich., 
in October, 1914, after it had evidently been under way since August 
of that year. A campaign to check the spread of the disease and to 
stamp it out was immediately begun by the United States Department 
of Agriculture in cooperation with the State authorities. The first 
Federal quarantine was issued October 19, 1914. The outbreak turned 
out to be the most serious and extensive ever known in this country, 
the last infection not being disposed of until May, 1916. It spread 
into 22 States and the District of Columbia. The affected States were 
New Hampshire, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, West 
Virginia, Ohio, Michigan, Indiana, Kentucky, Wisconsin, Illinois, 
Minnesota, Iowa, Kansas, Montana, and Washington. The Middle 
Western and Eastern States were mostly affected. The chief sufferer 
was Illinois, more than one-third of the total losses having occurred 
there. The Union Stock Yards at Chicago became infected early and 
were a source of dissemination of the contagion in all directions. 
These yards and others found infected were closed temporarily and 
disinfected. The methods of eradication in general were the same as 
in the two preceding outbreaks, namely, quarantine, inspection, slaugh- 
ter of diseased and exposed animals, and disinfection of premises. 

In round figures the total number of animals slaughtered in the 
outbreak was 172,000, comprising 77,000 cattle, 85,000 swine, and 
10,000 sheep,. and ineluding 133 goats and -9 deer. The appraised 
value of these animals was apprpximately $5,860,000, half of this 
expense being borne by the Federal Government and half by the 
several States involved. Other expenses brought the total Govern- 
ment expenditures to about $4,600,000. Adding the quotas expended 
by the States, the entire cost of eradicating the outbreak amounted 
to about $9,000,000. 


SYMPTOMS. 


In three to six days or even longer after the exposure of the animal 
to the infection the disease makes its appearance. It is usually first 
indicated by the animal suffering from a chill, quickly followed by an 
invasion of fever, which may cause the temperature to rise as high as 
106° F. These symptoms are not always present, or may be in so 
slight a form as to escape notice. Following this in one or two days 
it will be noticed that small vesicles or blisters about the size of hemp 
seeds or peas are making their appearance upon the mucous mem- 
branes of the mouth at the border and upper surface of the tongue, 
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near the tip, the inside of the cheeks, on the gums and the inner sur- 
face of the lips, or on the margin of the dental pad. These little 
blisters contain a yellowish watery fluid and gradually become more 


Fic. 1.—Lesions of foot-and-mouth disease on tongue of 
cow. 


extensive as the disease advances. Soon after the eruptions have 
appeared in the mouth of the animal it will be noticed that there is 


Fic. 2.—Blisters and scabs of foot-and-mouth disease on 
teats. 


considerable swelling, redness, and tenderness manifest about the 
feet, at the coronet and between the digits of each foot. Eruptions 
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similar to those within the mouth make their appearance upon these 
swollen regions of the foot a day or two later, and at this stage it is 
usual to find that like lesions have made their appearance upon the 
perineum of the victim. In the case of milch cows, the udder, and 
more particularly the teats, show the same vesicular eruption, but 
the latter as the result of milking soon become covered with reddened 
spots deprived of the superficial layer of skin and may develop deep, 


obstinate fissures. 
As soon as the disease has become well established the patient 


evinces pain when attempting to eat; in fact the appetite is often so 
seriously affected that all food is refused and the animal uneasily 
opens and shuts its mouth with a characteristic smacking sound, while 
strings of cohesive, ropy saliva hang suspended from the lips. With 
the advance of the disease the vesicles have widened and extended 
until they may reach a diameter ranging 
from that of a dime to that of a silver 
dollar. These rupture soon after their 
appearance, sometimes on the first day, 
more rarely on the second or third day. 
After they have ruptured the grayish 
white membrane forming the blister may 
remain attached for a day or more, or 


disappear speedily and leave deeply red- 
dened sensitive spots or erosions, both 
within the mouth and upon the coronet 
and between the claws of the feet. Simi- 
lar erosions, which quickly form scabs as F'16. 3.—¥oot lesions of foot-and- 


: : . ° mouth disease. 
a rule, may be noticed in cases in which 


the teats of milch cows have become affected, and instances are re- 
ported in which sloughing of the tegument immediately around the 
lesions upon the udder has occurred. Owing to the tough, fibrous 
nature of the bovine skin, it is exceedingly rare for sloughing to 
occur upon any part of the body other than those mentioned. 

The attack upon the feet of an animal is frequently manifested in 
all four feet at once, but one or more of the feet may entirely escape 
and remain unaffected throughout the course of the disease. The 
ulceration of the interdigital tissue may extend to the ligaments of 
the fetlock or produce disease of the joint or bone. As the feet be- 
come sensitive and sore the animal lies down persistently, and it has 
been found that bedsores develop with amazing rapidity in all such 
cases and wholly baffle all attempts at treatment until after the 
patient has regained its feet. 

The disease may attack some of the internal organs before it ap- 
pears upon any of the external tissues. These cases are very liable 
to prove quickly fatal. The animal dies from paralysis of the heart, 
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due to the formation of poisonous principles within the system, or 
it may suffocate by reason of the action of these same poisons upon 
the tissues of the lungs, or it may choke to death as a result of 
paralysis of the throat. 

In cases of serious affection of the udder the erosions will often be 
found located within the passages of the teats, resulting in a “ caked ” 
udder, and the same toxic poisoning which is the cause of death in 
the apoplectiform types just mentioned may arise from this source. 
In any event, the milk from such cases will be found dangerous for 
use, causing fatal diarrhea in sucking calves or young pigs and se- 
rious illness in human consumers. The milk obtained from cows suf- 
fering with foot-and-mouth disease is not readily converted into 
either butter or cheese, but remains thick, slimy, and inert in spite of 
churning and attempts at curdling. Pregnant animals may abort. 
In pigs, sheep, and goats the lesions in the foot are most common, 
but both forms may be observed or only the mouth lesions. 

When the disease has become fully established it will be found that 
the duration of the attack will vary greatly with different animals. 
From 10 to 20 days are usually required for the recovery of the nor- 
mal appetite and spirits in mild outbreaks, while the return to a full 
flow of milk, in the case of milch cows, is seldom witnessed before the 
arrival of the following season. 

In the malignant type of the disease it requires from three months 


to a year fot an animal to recover. The mortality, as already stated, 
is usually low. The disease is more fatal in young animals that have 
been fed on infected milk, and produces death in from 60 to 80 per 
cent of these cases as a result of gastroenteritis. In the last out- 
break numerous new centers of infection were started among hogs 
and calves which had been fed on unpasteurzied infected milk from 
creameries. 


- DIAGNOSIS. 


The recognition of this affection should not, as a rule, be difficult 
when the disease is known to be in the vicinity. The combination of 
high fever, vesicular inflammation of the mouth, and hot, painful, 
swollen condition of the feet, followed 24 to 48 hours later by the ap- 
pearance of numerous blisters varying in size from that of a pea to 
that of a walnut on the udder and feet and in the mouth should pre- 
vent any serious or long-continued error in the diagnosis. When the 
blisters have ruptured, however, and the resulting lesions have be- 
come contaminated by numerous secondary forms of microorganisms, 
the correct recognition of the disease may be involved in considerable 
difficulty. Nevertheless in the inoculation of calves and horses we 
have a certain and final test. In 24 to 96 hours after inoculation the 
calves present the characteristic blisters, while the horses, in our ex- 
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perience, will remain unaffected. Such inoculation, however, should 
be practiced only by officials who are properly authorized to deal with 
contagious diseases, 


HOW TO DISTINGUISH FOOT-AND-MOUTH DISEASE FROM OTHER AFFECTIONS. 


The disease which may be most readily confounded with foot-and- 
mouth disease is vesicular stomatitis of horses and cattle, and experi- 
ence has shown that a prompt and exact differentiation is accom- 
panied with numerous difficulties. The drooling, vesicles, and erosions 
are quite similar in appearance to those produced by foot-and-mouth 


Fic. 4.—Inspectors examining cow for foot-and-mouth disease. ‘They are equipped with 
rubber coats, gloves, boots, and hats, which are cleansed with disinfectants after each 
examination, in order to avoid spreading the contagion. 


disease, but in none of the animals examined in the field has there 
been found in vesicular stomatitis any soreness of the feet, which is 
i common symptom of foot-and-mouth disease. Moveover, many 
horses have this particular ailment, but horses have not been observed 
to contract foot-and-mouth disease in any of the previous foot-and- 
mouth outbreaks in the United States. Hundreds of hogs exposed to 
vesicular stomatitis and in association with the sick animals in pas- 
tures have shown no signs of the malady, and this is regarded as 
significant, because in the last outbreak of foot-and-mouth disease 
hogs were as susceptible to that disease as were cattle. Exposed sheep 
also fail to show vesicular stomatitis, yet these cloven-footed animals 
are susceptible to foot-and-mouth infection. In a number of cases 
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of vesicular stomatitis the lesions appeared to be continuous or pro- 
gressive, and not explosive as in foot-and-mouth disease. In these 
instances secondary lesions were apparent on a number of consecutive 
days in the mouths of both horses and cattle, and vesicles were ob- 
served on the bases of tongues whose free portions were almost de- 
nuded of mucous membrane as a result of the rupture of similar 
vesicles six or seven days before. 

Complications are extremely rare in vesicular stomatitis, and 
neither chronic diseases of the hoof nor mammitis have been observed 
following it. Sucking calves are seldom affected with the disease, 
and rarely in other than a mild form, while an attack of foot-and- 
mouth disease in calves is always serious and not infrequently fatal. 
The vesicles in foot-and-mouth disease as a rule are larger than in 
vesicular stomatitis, and are more tightly filled with serous fluid. 

-Furthermore, instead of increasing in virulence by passage through 
a series of calves, as foot-and-mouth disease has always done in our 
previous experiments, vesicular stomatitis became greatly reduced in 
virulence and required a constantly increasing period of incubation 
before manifesting lesions of the disease. Although numerous filtrate 
experiments have been conducted, in no case has the disease been re- 
produced in this manner, which is also unlike our experiments with 
foot-and-mouth disease. . 

The percentage of ‘animals infected in each of the herds of cattle, 
and the history of exposure without transmission of the disease except 
by immediate contact, would indicate that this ailment is not the 
highly contagious foot-and-mouth disease, which, once it is introduced 
into a herd, quickly affects practically 100 per cent of the cattle and 
hogs on all the farms to which the virus may be carried by interme- 
diate agencies. 

Cowpox or horsepox may be accidentally transmitted by inocula- 
tion. But the eruption of the “ pox” goes on to the development of 
a pustule, while in foot-and-mouth disease the eruption is never 
more than a vesicle, even though the contained fluid may become 
turbid. The inoculation test in the case of cowpox does not respond 
with fever and eruption for at least 10 days, and often longer. 

Necrotic stomatitis (sore mouth due to a germ) may be distin- 
guished from foot-and-mouth disease by the fact that in the latter 
disease there is a rapid infection of the entire herd, including the 
adult cattle, as well as the infection of hogs and sheep. The char- 
acteristic lesion of foot-and-mouth disease is the appearance of 
blisters containing a serous fluid upon the mucous membrane of the 
mouth and upon the udder, teats, and feet of the affected animals. 
In necrotic stomatitis blisters are never formed, destruction of the 
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tissues occurring from the beginning and being followed by the 
formation of yellowish, cheesy patches principally found involving 
the lining membrane of the mouth, especially the tongue and cheeks. 

In mycotic stomatitis (sore mouth due to a fungus or mold), por- 
tions of the lining membrane of the mouth become inflamed and in a 
few days it changes to a croupous membrane which peels off, leaving 
a raw surface, while the thin skin between the toes may also be in- 
flamed. The previous history of the case; the failure of the blisters, 
if any appear, to spread extensively; the absence of vesicular erup- 
tions on other portions of the body, notably the udder and teats, and 
characteristically, the foot, together with the absence of rapid spread 
to practically all cattle in the herd and the complete negative charac- 
ter of inoculation of calves, distinguishes between the local disease 
named and foot-and-mouth disease. Mycotic stomatitis occurs in 
only from 10 to 50 per cent of the animals in a herd, usually in the 
late summer or early fall after a dry spell, and it does not run a 
regular course. 

The lesion resulting from ergotism may be distinguished from 
those of foot-and-mouth disease by the lack of eruptions in the mouth 
and by the location of the disease at the tips of the ears, end of the 
tail, or upon the lower part of the legs, usually below the knees or 
hocks. The lesion of ergotism does not take the form of pustules or 
blisters, but manifests itself first as a swelling about the ankle, which 
later may slough and circumscribe the limb, forming a deep crack, 
extending entirely around the limb and forming a distinct line of de- 
marcation between the healthy skin above and the diseased below. 
The absence of ulcerous sores on the coronet and between the claws, 
together with the healthy condition of the membranes of the mouth 
and the knowledge that the lesion upon the limb in question extends 
uninterruptedly around it, should point conclusively to a diagnosis of 
ergotism and to the exclusion of all fears of foot-and-mouth disease. 

In foul foot or ground itch of cattle, the inflammation of the skin 
and toes is general and not in certain spots, as in foot-and-mouth 
disease ; the mouth remains unaffected and the presence of the disease 
may be traced to filth and poor drainage. 

The severer forms of the disease might be confounded with certain 
general diseases. Where gastrointestinal symptoms predominate 
acute gastric catarrh or inflammation of the intestines might be 
thought of. Involvement of the lungs might lead to a diagnosis of 
acute congestion of the lungs or pneumonia. The distinction is ap- 
parent in these diseases by the lack of vesicular eruption on the 
mucous membrane or skin, and also by lack of evidences of infection 
in the herd or in neighboring animals. 
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PREVENTION AND ERADICATION. 


The measures to be adopted to prevent the spread of the affection 
must take into consideration the highly infectious nature of the dis- 
ease, its ease of dissemination, and the liability of the virus to live 
outside of the body of an animal for long periods. Great care should 
therefore be observed in keeping healthy animals unexposed to the 
contagion. When an outbreak occurs in a community, the owner 
should make every effort to keep other animals from coming in con- 
tact with his diseased cattle. This especially applies to dogs, cats. 


Fig. 5.—Method of slaughtering and burying cattle. The trench is deep enough to 
allow careasses to be covered with at least 5 feet of dirt. Animals are led into 
the trench and there killed, usually by shooting. Hides are slashed to prevent 
anyone from exhuming carcasses in order to get the hides, and carcasses are cut 
open and covered with quicklime, 


goats, and poultry, which usually have access to the stables and 
barnyards and in this way furnish excellent means for disseminating 
the infectious principle. He should be equally particular in pro- 
hibiting any person from entering his premises, especially an at- 
tendant or owner or other person in any way connected with cattle. 
Such a herd may be placed under quarantine, with an inspector ap- 
pointed to keep the premises under constant surveillance. 

This method of quarantine alone, while very satisfactory in many 
instances, is rather tardy in obtaining the desired result. The ex- 
perience of European governments, already mentioned, shows that 
eradication by this method alone, when the disease has obtained a 
foothold, is practically impossible. For this reason when the disease 
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breaks out in a country like the United States, where the contagion 
is liable to spread rapidly by means of infected cars, manure, hay. 
and other feed, and where the results of its obtaining a firm foothold 
would be so disastrous, it seems that this method of temporizing is 
rather tedious, and more radical steps are required in order to sup- 
press and eradicate completely the infection in the quickest and 
most thorough manner possible. 

It would therefore appear better to concentrate the expense inci- 
dent to the extermination of foot-and-mouth disease by purchasing 
ind slaughtering all affected and exposed cattle after judicious ap- 
praisement. The carcasses of these animals should be totally de- 
stroyed, preferably by cremation, or by burying them in a hole 6 


Fic. 6.—-Outfit for disinfecting on a large scale. The tank contains 5 per cent chlorid of 
lime solution, which is sprayed by a steam pump, steam being supplied by a traction 
engine. 


feet deep and covering them with air-slaked lime. The infected 
stable should be disinfected by thoroughly cleaning it, scrubbing 
the floor with hot water, brushing down all loose dust from the walls, 
and tearing off all woodwork which is partially decayed. Then the 
whole interior of the stable should be disinfected with one of the 
following substances: 

A.5 per cent solution of pure carbolic acid. 

Chlorid of lime, U. S. P. strength (30 per cent available chlorin), 
1 pound to 8 gallons of water. 

Formaldehyde, 1 quart 40 per cent solution to 5 gallons of water. 

A 3 per cent solution of cresol compound, U. S. P., or accepted 
substitute therefor, containing at least 50 per cent cresylic acid. 

All stable utensils should be thoroughly cleaned and disinfected 
by the application of a solution of one of the above disinfectants, 
The manure should be burned or disinfected and spread over ground 
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(other than meadow land) that is to be turned under. No other 
cattle should be purchased for at least sixty days after the complete 
disinfection of the premises. 

The success in eradicating the disease by combined quarantine, 
slaughter, and disinfection, as practiced in the United States, Den- 
mark, Great Britain, and a few other countries, demonstrates in a 
striking manner the efficacy of slaughtering and the futility of relying 
upon quarantine alone in stamping out the disease. 

Inoculation has been adopted in some countries in order to have 
the disease spread quickly through the herds, and while this practice 
has undoubted value where the disease is indigenous, it is not desir- 
able in this country and should not be adopted. 

As a rule medical treatment with a view to curing affected ani- 
mals is not to be recommended under conditions prevailing in the 
United States, where the disease has not become established, and the 
first object is to stamp it out as quickly as possible. Even though 
most animals would recover with or without treatment, it would be 
practically impossible, while they were being held for recovery, to 
prevent the spread of the infection to others. The disease would be 
liable to spread faster than it could be cured. As already pointed 
out, it has been found impossible to prevent absolutely the spread of 
the contagion by the strictest quarantine alone, under the usual 
farm conditions. In addition, the affected animals that have passed 
through the disease may become a source of further infection as virus 
carriers for weeks and months after they have apparently recovered, 
and are susceptible of reinfection, as one attack does not confer per- 
manent immunity. 


FOOT-AND-MOUTH DISEASE IN MAN. 


Foot-and-mouth disease is primarily and principally a disease of 
cattle; secondarily and casually, a disease of man. It is transmis- 
sible to man through the eating or drinking of raw milk, buttermilk, 
butter, cheese, and whey from animals suffering from foot-and- 
mouth disease. It is also transmitted directly, though more rarely, 
from the salivary secretions or other infected material which may 
gain entrance through the mucous membrane of the mouth. It is 
doubtful whether the disease can be transmitted to man by cutaneous 
or subcutaneous inoculation, though it is probable that the infection 
may be communicated if the virus directly enters the blood through 
wounds of any kind. Children are not infrequently infected by 
drinking unboiled milk during the periods in which the disease is 
prevalent in the neighborhood, while persons in charge of diseased 
animals may become infected through contact with the diseased parts 
or by milking, slaughtering, or caring for the animals, 
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The symptoms in man resemble those observed in animals. There 
is fever, sometimes vomiting, painful swallowing, heat, and dryness 
of the mouth, followed by an eruption of vesicles on the mucous 
membrane of the mouth, and very rarely by similar ones on the fin- 
gers. The vesicles appear on the lips, gums, cheek, and edge of the 
tongue, and are about the size of a pea. The vesicles soon rupture, 
leaving a small erosion, which is soon covered by a thin crust, under 
which the new formation of epithelium proceeds rapidly. The skin 
eruption mostly appears on the hands, tips of the fingers, bases of the 
nails, and more seldom on the toes and other parts of the body. Be- 
sides these local changes, during the course of the disease there are 
occasionally observed headache, pain in the limbs, vertigo, abdominal 
cramps, vomiting, diarrhea, and weakness. The disease is very 
rarely fatal, usually appearing in a very mild form except in weak- 
ened children, in whom an accompanying intestinal catarrh may lead 
to a fatal termination. 

Veterinarians who have had considerable experience with the dis- 
ease among animals regard the human affection as by no means un- 
common in countries where foot-and-mouth disease prevails, but the 
disturbance of health is usually too slight to come to the notice of the 
family physician. 

But few outbreaks of the disease have occurred in the United States, 
and therefore cases of its transmission to man in this country are 
quite rare. Dr. James Law reports having observed the disease in 
man from drinking infected milk during the epizootie of 1870 in the 
Eastern States, but the outbreaks of 1880 and 1884 affected such a 
small number of animals and were so quickly suppressed that no in- 
stance of its transmission to man was recorded. A few cases have 
been reported by Brush accompanying the New England outbreak of 
1902. Similar reports have been likewise received concerning the 
appearance of vesicular eruptions in the mouths of children during 
the 1908 and 1914 outbreaks, and the history of these cases incrim- 
inates the milk supply. 

Experiments by Loeffler and Froesch, as well as other experiments 
in Denmark and Germany, indicate that the infection is compara- 
tively easy to destroy by heat or the usual antiseptics. Milk pasteur- 
ized at a temperature of 60° C. for 20 minutes is safe so far as infec- 
tion by foot-and-mouth disease is concerned. 
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OOT-AND-MOUTH DISEASE is one of the most 
universal diseases of cattle, as well as one of the 
most difficult to suppress. Although essentially a 
disease of cattle, most other farm animals are sus- 
ceptible in varying degrees. 


Although not so malignant as some other animal 
diseases, it nevertheless has been known to cause 
serious losses. Its worst menace, however, consists 
in its extreme contagiousness, so that when it makes 
its appearance anywhere it is liable to spread with 
great rapidity in all directions where there is any 
movement of livestock. Not only so, but the infec- 
tion may be carried by persons, dogs, birds, etc., and 
by infected hay, straw, or other materials coming 
in contact with susceptible animals. It is evident, 
therefore, that only the most prompt and radical 
measures are of any value in eradicating it. 


In most European countries the disease has gained 
such a foothold that it has probably become a per- 
manent infection. 


The United States has suffered eight foot-and- 
mouth visitations, ranging in date from 1870 to 1924. 
Fortunately, after persistent efforts by the Govern- 
ment, the States, local authorities, and individual 
stockmen, each outbreak was entirely stamped out. 


Washington, D. C. Issued April 22, 1915; revised May, 1926 
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NATURE AND CHARACTERISTICS 


FOOT-AND-MOUTH DISEASE, 

also known as aphthous fever, 
epizootic aphtha, and eczema contagi- 
osa, is an acute, highly communicable 
disease chiefly confined to cloven- 
footed animals and characterized by an 
eruption of vesicles or blisters on the 
mucous membrane of the mouth and 
on the skin between the toes and above 
the hoofs. The vesicles rupture, form- 


ing erosions and ulcerations; there are 


also salivation, tenderness of the 
affected parts, loss of appetite, lame- 
ness, emaciation, and diminution in the 
quantity of milk secreted. 

The tremendous ravages of the 
disease are seen in the number and 
variety of the species attacked. While 
it may be regarded as essentially a 
disease of cattle, hogs seem to be as 
easy a prey. Almost in the same 
grade of receptivity are goats and sheep. 
Nextin order of susceptibility come the 
buffalo, American bison, camel, deer, 
chamois, llama, giraffe, and antelope. 
Horses, dogs, cats, and even poultry 
may occasionally become infected with 
the disease, the last three being par- 
ticularly dangerous as carriers of the 
contagion. Man himself is not im- 
mune, and the frequency of his infec- 
tion by coming in contact with diseased 
animals is established by numerous 
observations. 

As with other communicable diseases, 
the source and origin of foot-and- 
mouth disease have given rise to much 
speculation. The disease had been 
known in Europe for centuries, but it 
was not until comparatively recent 
years that the erroneous conceptions of 
its spontaneous origin as a result of 
climatic and meteorological conditions, 
exhausting journeys, etc., were aban- 
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doned. It is now conceded that foot- 
and-mouth disease is propagated by a 
specific virus and that every outbreak 
starts from some preexisting outbreak. 

Investigators have so far been unable 
to identify or isolate the specific 
organism causing the disease, although 
numerous attempts have been made to 
cultivate and stain it by laboratory 
methods. Experiments have shown 
that the virus will pass through stand- 
ard germ-proof filters, thus indicating 
its minute size and the reason it has 
not been detected by the staining 
methods. The contagion may be found 
in the serum of the vesicles on the 
mouth, feet, and udder; in the saliva, 
milk, and various secretions and excre- 
tions; also in the blood during the rise 
of temperature. 

A wide distribution of the virus and 
a rapid infection of a herd is the result. 
Animals may be infected directly, as 
by licking, and in calves by sucking, 
or indirectly by such things as infected 
manure, hay, utensils, drinking troughs, 
railway cars, animal markets, barn- 
yards, and pastures. Human beings 
may carry the virus on their shoes and 
clothing and transmit it on their hands 
when milking, since the udder is 
occasionally the seat of the eruption. 
It may also be carried by dogs, cats, 
rats, chickens, pigeons, ete. Milk in 
a raw state may also transmit the 
disease to animals fed with it. 

The observations made by some 
veterinarians would lead us to suppose 
that the virus is quite readily de- 
stroyed. It is claimed that stables 
thoroughly cleaned become safe after 
drying for a short time. Hence, litter 
of all kinds, such as manure or soiled 
hay and straw, may remain infective 
for a longer time because they do not 
dry out. Other authorities maintain 
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that the virus is quite tenacious and 
may live in stables even as long as a 
year. They also state that animals 
which have passed through the disease 
may be a source of infection for several 
. months after recovery. 

Unlike most other infectious diseases, 
foot-and-mouth disease may attack the 
same animals repeatedly. No definite 
immunity is conferred by an attack, 
though some animals are immune for 
a longer time than others. 


The period of incubation (that is, 
the time elapsing between the exposure 
of an animal to infection and the 
development of the disease in that 
animal) is variable, usually from three 
to six days. The disease may appear 
in 24 hours, or, in exceptional cases, 
not for 18 days or even longer. 


LOSSES 


The highly contagious character of 
foot-and-mouth disease and its rapid 
spread to practically all exposed sus- 
ceptible animals lead to heavy losses. 
Since the mortality is comparatively 
low, ranging from only 3 per cent or 
less in mild forms to 30 or 40 per cent 
in malignant cases, the havoc caused 
by the pestilence is sometimes under- 
estimated. But there are other sources 
of loss which are much more important 
than the actual mortality. The fever 
and the difficulty of eating cause a rapid 
and extreme loss in flesh and a lessen- 
ing or cessation of the milk secretion. 
The udders often become inflamed and 
ruined by the formation of abscesses, 
and cows affected in this way are some- 
times rendered permanently valueless 
for milk production. The inflamma- 
tion of the feet may cause the horn to 
drop from the toes, producing great 
lameness and lasting injury. Abortion 
is frequent with pregnant animals, and 
typical lesions have been observed in 
the newly born at birth. Altogether 
these losses may amount to 20 or 30 
per cent of the value of affected animals. 


In addition there are indirect losses 
of acommercial nature. Dairy farmers 
are put out of business for a time. 
Necessary quarantine restrictions great- 
ly interfere with the movement of live- 
stock and such commodities as hay, 
straw, hides, and farm produce. The 
business of the stockyards and slaugh- 
tering centers is greatly interfered 
with. Sometimes it is necessary to 
close stockyards for disinfection. The 
whole business of marketing, trans- 
porting, feeding, and slaughtering is 
interrupted and deranged. Losses of 
this character may reach enormous 
proportions. 


THE DISEASE IN OTHER COUNTRIES 


Foot-and-mouth disease has _pre- 
vailed in Europe for a great many 
years and has occasioned tremendous 
economic losses there. In most coun- 
tries of continental Europe the plague 
has existed so long and has gained such 
a foothold that it is economically im- 
possible to fight it with American 
methods of slaughter and disinfection, 
for to do so would be to kill a large 
percentage of the livestock of those 
countries. This likewise holds true 
in the case of many countries of South 
America and the Orient. In conse- 
quence, little or no progress toward 
eradication has been made. 


An outbreak which appeared in 
Germany in 1888 increased steadily 
until 1892, when it diminished gradu- 
ally for a few years, but the disease 
again reached great proportions in 
1899. Thereafter it continued to a 
greater or less extent until in 1911 it 
attained a virulence previously un- 
equaled, and approximately one out 
of seven of the susceptible animals 
was affected. The Government at- 
tempted to control outbreaks by 
slaughter of infected herds, but the 
pestilence had gained too much head- 
way and was too firmly established in 
various portions of the country for this 
method to succeed, and it had to be 
abandoned. In portions of Germany 
the farmers, realizing that the disease 
is inevitable, make haste to be done 
with it by exposing their stock deliber- 
ately to mild cases in the hope that 
this will result in an immediate mild 
attack and immunity for several years 
thereafter. Such immunity, however, 
is very uncertain. As soon as an 
animal’s period of acquired immunity 
is over and favorable conditions present 
themselves, the contagion breaks out 
with renewed virulence; consequently, 
it is found impossible to control it, 
much less to eradicate it by means of 
quarantines. One scientist has as- 
serted that unless all the infected farms 
were absolutely isolated and the move- 
ment not only of livestock but of 
persons absolutely prohibited, the dis- 
ease could not be stamped out. Sucha 
quarantine would of course be utterly 
impossible to enforce in any country. 

Great Britain and Norway on ac- 
count of their comparatively isolated 
positions have been more successful in 
keeping out the disease. The out- 
breaks in those countries have been 
more sporadic and by resorting to 
immediate slaughter the authorities 
have been able to stamp them out. 
Sweden, theugh more directly exposed 
through proximity to continental 
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Europe, was for many years likewise 
successful in the exercise of protective 
and eradication measures. However, 
in dealing with an outbreak in 1924 
supposedly introduced from Denmark, 
the policy of slaughter was abandoned 
and that of segregation substituted. 
As a result the infection has, apparent- 
ly, become firmly established in Sweden. 

Great Britain has applied the com- 
bined quarantine and slaughter meth- 
ods for many years, and sometimes 
has adopted measures which were even 
more stringent than any that have been 
used in the United States. A British 
official (Cope) asserted in 1899 that 
after his country’s experience with this 
disease it was ‘“‘more dreaded by the 
farmers and stock raisers of Great 
Britain than cattle plague or pleuro- 
pneumonia, and they are now willing 
and ready to put up with any restric- 
tions, of however drastic a character, 
considered necessary by the central 
department to stamp it out.” 

Great Britain for several years prior 
to 1910 was practically free from the 
disease. Outbreaks occurred in every 
year from 1910 to 1916, however, and 
after freedom in 1917 there was a re- 
currence in 1918, since which time the 
disease has been almost constantly 
Jnited Kingdom. The condition be- 
came serious in 1923, when there were 
1,929 outbreaks in 43 counties and 
128,785 animals slaughtered in efforts 
at eradication. During the first 11 
months of 1924, 1,437 outbreaks were 
officially reported. Early in ° 1922 
Scotland for the first time since 1908 
was invaded by the disease. Follow- 
ing prompt eradication Scotland re- 
mained free until October, 1923, when 
there was another outbreak which was 
quickly eradicated. 

In 1922 and 1923 the disease ap- 
peared on the Channel Islands but the 
infection was immediately stamped 
out. 

A British Government committee 
which was appointed in 1922 to investi- 
gate the situation and make recom- 
mendations reported that “in our view 
the principal causes which led to the 
outbreak becoming of such a _ wide- 
spread character were: (a) The delay 
in reporting disease in the initial case; 
(6) the contamination of railway load- 
ing docks, trucks, etc.; (c) the move- 
ment of animals after contact with 
infection in markets; (d) the rapid 
movement of animals, particularly 
steers, from market to market; (e) the 
delay in dealing with confirmed out- 
breaks of disease during the earlier 
stages of the outbreak; and (f) the 
movement of persons, vehicles, etc., 


aa in one part or another of the 


from premises whereon outbreaks had 
occurred.”’ On the question of meth- 
ods of combating outbreaks the com- 
mittee reported: ‘“‘ We are in agreement 
with the majority of witnesses who 
have stated their opinion that the pol- 
icy of slaughter is the correct one and 
should be maintained.” 

In November, 1906, the disease 
reached Belgium from France, and by 
the end of the year every province in 
Belgium was affected, and the Nether- 
lands as well. Efforts to eradicate it 
from Belgium were unavailing. The 
Netherlands apparently succeeded in “ 
stamping it out for about six months, 
but it reappeared there, and cases have 
been reported for several years, inciud- 
ing 1926. 

The disease is also reported as being 
more or less prevalent in Austria, 
Czechoslovakia, Denmark, France, 
Hungary, Italy, Poland, Russia, Spain, 
Switzerland, and the Balkan countries. 

Australia and New Zealand have re- 
mained free from it. 

We have less accurate information 
regarding Asia and Africa, but while 
Japan, the Union of South Africa, and 
many islands of the South Pacific are 
apparently free from the infection, the 
disease has been reported from India, 
Tunis, Morocco, Egypt, the Sudan, 
and Turkey, and is known to prevail 
in China and the Philippine Islands. 
It is doubtful whether any considerable 
part of the Orient is free from it. 

In South America it is reported to 
be common ig Brazil, Argentina, Uru- 
guay, and other parts of that conti- 
nent. 

Foot-and-mouth disease appeared in 
Jamaica in the summer of 1922 and 
spread extensively on that island. 
During the early months of 1925 the 
Jamaican authorities were still fighting 
the infection, but it is now reported to 
have been eradicated. 

A small area in southern Mexico be- 
came infected early in 1926. Canada, 
fortunately, is free from the disease. 


OUTBREAKS IN THE UNITED STATES 


Foot-and-mouth disease has appeared 
in the United States on several occa- 
sions—1870, 1880, 1884, 1902, 1908, 
1914, and twice in 1924. 

The first outbreak in 1870 was intro- 
duced by way of Canada, where the 
infection was brought by an importa- 
tion of cattle from Scotland. It spread 
into the New England States and New 
York and appears to have been arrested 
within a few months. Its failure to 
spread more extensively and its early 
disappearance have been ascribed to 
favorable conditions, such as the move- 
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ment of livestock from west to east, the 
limited trading at that period as com- 
pared..with the present time, the re- 
striction of traffic by winter weather, 
and the infrequency of travel which 
obtained at that time among people. 

About 1880 there were two or three 
lots of animals brought to the United 
States affected with this disease, but 
there was no extension from the ani- 
mals originally affected. 

In 1884 there was a small outbreak at 
Portland, Me., caused by imported cat- 
tle, and the disease spread to a few 
herds outside of the quarantine station. 
Owing to the small number of animals 
affected and the limited area of terri- 
tory covered by the disease, it was 
easily brought under control. 

It will be observed that in all these 
early outbreaks the contagion was in- 
troduced with imported animals. Since 
the development of a stringent system 
of inspection and quarantine of im- 
ported livestock no instance of that 
kind has occurred. On subsequent oc- 
casions the infection has evidently been 
brought in with contaminated products 
or materials and not by means of live 
animals. 

In November, 1902, the disease was 
discovered in Massachusetts and Rhode 
Island. The earliest cases were traced 
to Chelsea, Mass., near the docks, and 
it was suspected for a time that the 
infection was brought in with foreign 
shipping, by some such means as hay, 
straw, halters, ropes, hides, hair, wool, 
etc. Later developments? however, and 
especially investigations into the cause 
of the 1908 outbreak, led to the belief 
that a more probable source of the 
infection was cowpox vaccine virus 
imported from a country where foot- 
and-mouth disease existed (probably 
Japan), the vaccine virus being con- 
taminated with the virus of foot-and- 
mouth disease. 

_A Federal quarantine was declared 
by the Secretary of Agriculture on 
November 27, 1902, as soon as -the 
nature of the disease was established, 
and steps for eradication were at once 
taken by the Bureau of Animal Indus- 
try of the United States Department 
of Agriculture in cooperation with 
authorities of the affected States. 
The methods followed consisted of 
inspection to trace and detect the 
disease, quarantine of infected premises 


and territory, slaughter and burial or 
burning of diseased and exposed ani- 
mals, and disinfection of premises. 

This outbreak involved Massachu- 
setts, New Hampshire, Vermont, and 
Rhode Island. It was eradicated in 
about six months. There were found 
infected 244 herds including 4,712 
cattle. Of these, 205 herds with 3,872 
cattle, as well as 360 hogs and 229 
sheep and goats, were slaughtered. 
The cattle infected but not slaughtered 
were those that either died or com- 
pletely recovered before slaughtering 
could be carried out. The animals 
slaughtered were valued at $184,155.10, 
and the Federal Government reim- 
bursed owners to the extent of 70 
per cent, or $128,908.57. It is under- 
stood that the States paid the re- 
mainder. The total cost to the De- 
partment of Agriculture of stamping 
out the disease was about $300,000.! 

The next appearance of foot-and- 
mouth disease was early in November, 
1908, when it was observed in cattle 
near Danville, Pa. A Federal quaran- 
tine was issued November 12. The 
infection was traced back to the stock- 
yards at East Buffalo, N. Y., and to 
Detroit, Mich. The disease appeared 
in the States of Michigan, New York, 
Pennsylvania, and Maryland. A care- 
ful and thorough investigation made 
by the writer in conjunction with M. J. 
Rosenau, of the Public Health Service, 
demonstrated that the outbreak started 
from calves used to propagate vaccine 
virus at an establishment near Detroit, 
and that the source of the infection was 
contaminated Japanese vaccine virus.? 

Vigorous measures of eradication 
similar to those employed in 1902-3 
were at once put into effect and the 
disease was stamped out in about five 
months at an expense to the Depart- 
ment of Agriculture of about $300,000 
and to the States of about $113,000. 
The inspectors made 108,683 visits to 
farms, stockyards, etc., and inspected 
more than 1,500,000 animals (includ- 
ing reinspections). One hundred and 
fifty-seven premises were found in- 
fected, and 3,636 animals (2,025 cattle 
1,329 hogs, and 282 sheep and goats), 
valued at $90,033.18, were slaughtered. 
Owners were reimbursed for the value 
of their animals and property de- 
stroyed, one-third being paid by the 
States and two-thirds by the Federal 
Government. 


1 A history of the outbreak of 1902-3 appears in the Nineteenth Annual Report of the Bureau of Animal 


Industry (for 1902), page 391. 


2 A report of this investigation was published as Bureau of Animal Industry Circular 147. 


A history of 


the 1908 outbreak was given in the Twenty-fifth Annual Report of the Bureau of Animal Industry (for 


that year), page 379. 


It may be remarked that the importation and the domestic manufacture of vaccines 


and other biological products are now under Government supervision, those intended for use in human 
medicine being looked after by the Public Health Service and those for veterinary use by the Bureau of 


Animaj Industry. 
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Another outbreak was discovered in 
the vicinity of Niles, Mich., in October, 
1914, after it had evidently been under 
way since August of that year. A 
campaign to check the spread of the 
disease and to stamp it out was imme- 
diately begun by the United States De- 
partment of Agriculture in cooperation 
with the State authorities. The first 
Federal quarantine was issued Octo- 
ber 19,1914. The outbreak turned out 
to be the most serious and extensive 
ever known in this country, the last 
infection not being disposed of until 
May, 1916. It spread into 22 States 
and the District of Columbia. The 
affected States were New Hampshire, 
Massachusetts, Rhode Island, Con- 
necticut, New York, New Jersey, Penn- 
sylvania, Delaware, Maryland, Vir- 
inia, West Virginia, Ohio, Michigan, 
Soiteeas Kentucky, Wisconsin, Illinois, 
Minnesota, Iowa, Kansas, Montana, 
and Washington. The Middle West- 
ern and Eastern States were mostly 
affected. The chief sufferer was Illi- 
nois, more than one-third of the total 
losses having occurred there. The 
Union Stock Yards at Chicago became 
infected early and were a source of dis- 
semination of the contagion in all direc- 
tions. These yards and others found 
infected were closed temporarily and 
disinfected. The methods of eradica- 
tion in general were the same as in the 
two preceding outbreaks, namely, quar- 
antine, inspection, slaughter of diseased 
and exposed animals, and disinfection 
of premises. 

In round figures the total number of 
animals slaughtered in the outbreak 
was 172,000, comprising 77,000 cattle, 
85,000 swine, and 10,000 sheep, and 
including 133 goats and 9 deer. The 
appraised value of these animals was 
approximately $5,860,000, half of this 
expense being borne by the Federal 
Government and half by the several 
States involved. Other expenses 
brought the total Government expendi- 
tures to about $4,600,000. Adding the 
quotas expended by the States, the 
entire cost of eradicating the outbreak 
amounted to about $9,000,000. 

In February, 1924, foot-and-mouth 
disease was discovered in California, 
its first appearance having been noted 
in two herds of dairy cattle near Oak- 
land. The source of the infection was 
unknown, but it is believed that it 
came from the Orient, as the disease 
was traced to hogs fed on garbage from 
ships. Eradication was promptly un- 
dertaken by Federal and State forces 
by methods followed in previous out- 
breaks. Some unusual difficulties were 
encountered in the spread of the dis- 
ease to large range herds and flocks in 


rough, inaccessible, poorly fenced coun- 
try and to deer in a national forest. 
The disease extended to 16 counties in 
California, and the last cases were dis- 
posed of by June 10, 1925. 

Before the California outbreak had 
been suppressed the disease also ‘ap- 
peared in Texas late in September, 
1924, in a herd of Zebu cattle south of 
Houston. Investigation showed that 
the infection probably entered through 
a port on the Gulf of Mexico, there 
being no apparent connection with the 
outbreak in California. The Texas out- 
break, affecting two counties, was ap- 
parently suppressed within 30 days by 
the usual vigorous measures, but in 
July, 1925, the disease reappeared on 
the same premises where it had first 
been found. Eradication was com- 
pleted in October. 

The animals slaughtered in eradicat- 
ing the California and Texas outbreaks 
were as follows: In California, 58,303 
cattle, 28,382 sheep, 21,195 swine, 1,380 
goats, and 22,214 deer, making a total 
of 129,958 animals. In Texas, 21,263 
cattle, 1,452 sheep, 619 swine, and 272 
goats; total, 23,606 animals. The ap- 
praised value of animals and property 
destroyed in these outbreaks was more 
than $4,500,000. 


SYMPTOMS 


In three to six days, or even longer, 
after the exposure of the animal to the 
infection the disease makes its appear- 
ance. It is usually first indicated by 
the animal suffering from a_ chill, 
quickly followed by an invasion of 
fever, which may cause the tempera- 
ture to rise as high as 106° F. These 
symptoms are not always present, or 
may be in so slight a form as to escape 
notice. Following this in one or two 
days it will be noticed that small 
vesicles or blisters about the size of 
hempseeds or peas are making their 
appearance upon the mucous mem- 
branes of the mouth at the border and 
upper surface of the tongue, near the 
tip, the inside of the cheeks, on the 
gums and the inner surface of the lips, 
or on the margin of the dental pad. 
These little blisters contain a yellowish, 
watery fluid and gradually become 
more extensive as the disease advances. 
Soon after the eruptions have appeared 
in the mouth of the animal it will be 
noticed that there is considerable swell- 
ing, redness, and tenderness manifest 
about the feet, at the coronet, and be- 
tween the digits of each foot. Erup- 
tions similar to those within the mouth 
(fig. 1) make their appearance upon 
these swollen regions of the foot (fig. 2) 
a day or two later, and at this stage it 
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is usual to find that like lesions have 
made their appearance upon the peri- 
neum of the victim. In the case of 
milk cows, the udder, and more particu- 
larly the teats (fig. 3), show the same 
vesicular eruption, but the latter as the 
result of milking soon become covered 


Fic. 1:—Lesions of foot-and-mouth disease on tongue of cow 


with reddened spots deprived of the 
superficial layer of skin and may de- 
velop deep, obstinate fissures. 

As soon as the disease has become 
well established the patient evinces 
pain when attempting to eat; in fact 
the appetite is often so seriously affected 
that all feed is refused and the animal 
uneasily opens and shuts its mouth with 
a characteristic smacking sound, while 
strings of cohesive, ropy saliva hang 
suspended from the lips. With the ad- 
vance of the disease the vesicles have 
widened and extended until they may 
reach a diameter ranging from that of 
a dime to that of a silver dollar. These 
rupture soon after their appearance, 
sometimes on the first day, more rarely 
on the second or third day. After they 
have ruptured, the grayish white mem- 
brane forming the blister may remain 
attached for a day or more, or disap- 
pear speedily and leave deeply reddened 
sensitive spots or erosions, both within 
the mouth and upon the coronet and 
between the claws of the feet. Similar 
erosions, which quickly form scabs as 
a rule, may be noticed in cases in which 
the teats of milk cows have become 
affected, and instances are reported in 
which sloughing of the tegument im- 
mediately around the lesions upon the 


udder has occurred. Owing to. the 
tough, fibrous nature of the bovine 
skin, it is exceedingly rare for sloughing 
to occur upon any part of the body 
other than those mentioned. 

The attack upon the feet of an animal 
is frequently manifested in all four feet 
at once, but one or more 
of the feet may entirely 
escape and remain unaf- 
fected throughout the 
course of the disease. The 
ulceration of the _ inter- 
digital tissue may extend 
to the ligaments of the 
fetlock or produce disease 
of the joint or bone. As 
the feet become sensitive 
and sore the animal lies 
down persistently, and it 
has been fgund that bed- 
sores develop with amazing 
rapidity in all such cases 
and wholly baffle all at- 
tempts at treatment until 
after the patient has re- 
gained its feet. 

The disease may attack 
some of the internal organs 
before it appears upon any 
of the external tissues. 
These cases are very liable 
to prove quickly fatal. 
The animal dies from pa- 
ralysis of the heart, due 
_to formation of poisonous 
principles within the system, or it may 
suffocate by reason of the action of 
these same poisons upon the tissues of 
the lungs, or it may choke to death as 
a result of paralysis of the throat. 


Fic. 2.—Foot lesions of foot-and-mouth disease 


In cases of serious affection of the 
udder the erosions will often be found 
located within the passages of the teats, 
resulting in a ‘“‘caked”’ udder, and the 
same toxic poisoning which is the 
cause of death in the apoplectiform 
types just mentioned may arise from 
this source. In any event, the’ milk, 
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from such eases will be found dangerous 
for use, causing fatal diarrhea in suck- 
ing calves or.young pigs and _ serious 
jliness in human consumers. The milk 
obtained from cows suffering with 
foot-and-mouth disease is not readily 
converted into either butter or cheese 
but remains thick, slimy, and inert in 
spite of churning and attempts at 
eurdling. Pregnant animals may abort. 
In pigs, sheep, and goats the lesions in 
the foot are most common, but both 
forms may be observed or only the 
mouth lesions. 

When the disease has become fully 
established it will be found that the 
duration of the attack will vary greatly 
with different animals. From 10 to 
20 days are usually required for the 
recovery of the normal appetite and 
spirits in mild outbreaks, while the re- 
turn to a full flow of milk, in the case 
of milk cows, is seldom witnessed 
before the arrival of the following 
season. 

In the malignant type of 
the disease it requires from 
three months to a year for 
an animal to recover. The 
mortality, as already 
stated, is usually low. The 
disease is more fatal in 
young animals that have 
been fed on infected milk, 
and produces death in from 
60 to 80 per cent of these 
cases as a result of gastro- 
enteritis. In the 1914 
outbreak numerous new 
centers of infection were 
started among hogs and 
salves which had been fed 
on unpasteurized, infected 
milk from creameries. 


DIAGNOSIS 


The recognition of this 
affection should not, as a 
rule, be difficult when the disease is 
known to be in the vicinity. The 
combination of high fever, vesicular in- 
flammation of the mouth, and hot, pain- 
ful, swollen’ condition of the feet, 
followed 24 to 48 hours later by the 
appearance of numerous blisters vary- 
ing in size from that of a pea to that of 
a walnut on the udder and feet and in 
the mouth should prevent any serious 
or long-continued error in the diagnosis. 
When the blisters have ruptured, how- 
ever, and the resulting lesions have be- 
come contaminated by numerous sec- 
ondary forms of microorganisms, the 
correct recognition of the disease may 
be involved in considerable difficulty. 
Nevertheless in the inoculation of calves 
and horses we have a certain and final 
test, In 24 to 96 hours after inoculation 


Fic. 3.— 


the calves present the characteristic 
blisters, while the horses, in our expe- 
rience, will remain unaffected. Such in- 
oculation, however, should be practiced 
only by officials who are properly au- 
thorized to deal with contagious dis- 
eases, 
HOW TO DISTINGUISH FOOT-AND-MOUTH 
DISEASE FROM OTHER AFFECTIONS 


The disease which may be most 
readily confounded with foot-and- 
mouth disease is vesicular stomatitis of 
horses and cattle, and experienee has 
shown that a prompt and exact differ- 
entiation is accompanied with numer- 
ous difficulties. The drooling, vesicles, 
and erosions are quite similar in appear- 
ance to those produced by foot-and- 
mouth disease, but in none of the 
animals examined in the field has there 
been found in vesicular stomatitis any 
soreness of the feet, which is a common 
symptom of foot-and-mouth disease. 


Blisters and seabs of foot-and-mouth disease on teats 


Moreover, many horses have vesicular 
stomatitis, but horses have not been 
observed to contract foot-and-mouth 
disease in any of the previous foot- 
and-mouth outbreaks in the United 
States. Hundreds of hogs exposed to 
vesicular stomatitis and in association 
with the sick animals in pastures have 
shown no signs of the malady, and this 
is regarded as significant, because in 
the last outbreak of foot-and-mouth 
disease. hogs were as susceptible to that 
disease as were cattle. Exposed sheep 
also fail to show vesicular stomatitis, 
yet these cloven-footed animals are 
susceptible to foot-and-mouth infec- 
tion. In anumber of cases of vesicular 
stomatitis the lesions appeared to be 
continuous or progressive, and less 
simultaneous than in foot-and-mouth 
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disease. In these instances secondary 
lesions were apparent on a number of 
consecutive days in the mouths of both 
horses and cattle, and vesicles were 
observed on the bases of tongues whose 
free portions were almost denuded of 
mucous membrane as a result of the 
rupture of similar vesicles six or seven 
days before. ; 
Complications are extremely rare in 
vesicular stomatitis, and neither chronic 
diseases of the hoof nor mammitis have 
been observed following it. Sucking 
calves are seldom affected with the dis- 
ease, and rarely in other than a mild 


The percentage of animals infected in 
each of the herds of cattle, and the his- 
tory of exposure without transmission 
of the disease except by immediate 
contact, would indicate that this ail- 
ment is not the highly contagious foot- 
and-mouth disease, which, once it is in- 
troduced into a herd, quickly affects 
practically 100 per cent of the cattle 
and hogs on all the farms to which the 
virus may be carried by intermediate 
agencies. 

Cowpox or horsepox may be acci- 
dentally transmitted by inoculation. 
But the eruption of the “pox” goes 


Fic. 4.—Inspectors examining cow for foot-and-mouth disease. They are equipped with rubber coats, 
gloves, boots, and hats, which are cleansed with disinfectants after each examination, in order to 


avoid spreading the contagion 


form, while an attack of foot-and- 
mouth disease in calves is always serious 
and not infrequently fatal. The vesi- 
cles in foot-and-mouth disease as a rule 
are larger than in vesicular stomatitis, 
and are more tightly filled with serous 
fluid. Furthermore, instead of increas- 
ing in virulence by passage through a 
series of calves, as foot-and-mouth dis- 
ease has always done in our previous 
experiments, vesicular stomatitis be- 
came greatly reduced in virulence and 
required a constantly increasing period 
of incubation before manifesting lesions 
of the disease. Although numerous fil- 
trate experiments have been conducted, 
in no case has the disease been repro- 
duced in this manner, which is also un- 
like our experiments with foot-and- 
mouth disease. 


on to the development of a pustule, 
whereas in foot-and-mouth disease the 
eruption is never more than a vesicle, 
even though the. contained fluid may 
become turbid. The inoculation test in 
the case of cowpox does not respond 
with fever and eruption for at least 10 
days, and often longer. 

Necrotic stomatitis (sore mouth due 
to a germ) may be distinguished from 
foot-and-mouth disease by the fact that 
in the latter disease there is ‘a rapid in- 
fection of the entire herd, including the 
adult cattle, as well as the-infection of 
hogs and sheep. The characteristic 
lesion of foot-and-mouth disease is the 
appearance of blisters containing a 
serous fluid upon the mucous mem- 
brane of the mouth and upon the udder, 
teats. and feet of the affected animals.) 
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In necrotic stomatitis blisters are never 
formed, destruction of the tissues oc- 
curring from the beginning and being 
followed by the formation of yellowish, 
cheesy patches principally found in- 
volving the lining membrane of the 
mouth, especially the tongue and 
cheeks. 

In mycotic stomatitis (sore mouth 
due to a fungus or mold), portions of 
the lining membrane of the mouth 
become inflamed and in a few days 
it changes to a croupous membrane 
which peels off, leaving a raw surface, 
while the thin skin between the toes 
may also be inflamed. The previous 
history of the case; the failure of the 
blisters, if any appear, to spread ex- 
tensively; the absence of vesicular 
eruptions on other portions of the 
body, notably the udder and teats, and 
characteristically, the foot, together 
with the absence of rapid spread to 
practically all cattle in the herd and 
the complete negative character of 
inoculation of calves, distinguishes 
between the local disease named and 
foot-and-mouth disease. Mycotic sto- 
matitis occurs in only from 10 to 50 
per cent of the animals in a herd, usu- 
ally in the late summer or early fall 
after a dry spell, and it does not run a 
regular course. 

The lesion resulting from ergotism 
may be distinguished from those of 
foot-and-mouth disease by the lack of 
eruptions in the mouth and by the 
location of the disease at the tips of the 
ears, end of the tail, or upon the lower 
er of the legs, usually below the 

nees or hocks. The lesion of ergotism 
does not take the form of pustules or 
blisters, but manifests itself first as a 
swelling about the ankle, which later 
may slough and circumscribe the limb, 
forming a deep crack, extending entirely 
around the limb and forming a distinct 
line of demarcation between the healthy 
skin above and the diseased below. 
The absence of ulcerous sores on the 
coronet and between the claws, to- 
gether with the healthy condition of the 
membranes of the mouth and the 
knowledge that the lesion upon the 
limb in question extends uninterrup- 
tedly around it, should point con- 
clusively to a diagnosis of ergotism 
and to the exclusion of all fears of foot- 
and-mouth disease. 

In foul foot or ground itch of cattle, 
the inflammation of the skin and toes 
is general and not in certain spots, as in 
foot-and-mouth disease; the mouth 
Temains unaffected and the presence 
of the disease may be traced to filth 
and poor drainage. 


The severer forms of the disease 
might be confounded with certain 
general diseases. Where gastrointes- 
tinal symptoms predominate acute 
gastric catarrh or inflammation of the 
intestines might be thought of. In- 
volvement of the lungs might lead to a 
diagnosis of acute congestion of the 
lungs or pneumonia. The distinction 
is apparent in these diseases by the 
lack of vesicular eruption on the 
mucous membrane, or skin, and also by 
lack of evidences of infection in the 
herd or in neighboring animals. 


PREVENTION AND ERADICATION 


The measures to be adopted to pre- 
vent the spread of the affection must 
take into consideration the highly in- 
fectious nature of the disease, its ease 
of dissemination, and the liability of 
the virus to live outside of the body of 
an animal for long periods. Great care 
should therefore be observed in keeping 
healthy animals unexposed to the con- 
tagion. When an outbreak occurs in a 
community, the owner should make 
every effort to keep other animals from 
coming in contact with his diseased 
cattle. This especially applies to dogs, 
cats, goats, and poultry, which usually 
have access to the stables and barn- 
yards and in this way furnish excellent 
means for disseminating the infectious 
principle. He should be equally par- 
ticular in prohibiting any person from 
entering his premises, especially an 
attendant or owner or other person in 
any way connected with livestock. 
Such a herd may be placed under quar- 
antine, with an inspector appointed to 
keep the premises under constant sur- 
veillance. 

This method of quarantine alone, 
although very satisfactory in many in- 
stances, is rather tardy in obtaining the 
desired result. The experience of Eu- 
ropean governments, already men- 
tioned, shows that eradication by this 
method alone, when the disease has 
obtained a foothold, is practically im- 
possible. For this reason when the 
disease breaks out in a country like the 
United States, where the contagion is 
liable to spread rapidly by means of 
infected cars, manure, hay, and other 
feed, and where the results of its ob- 
taining a firm foothold would be so 
disastrous, it seems that this method of 
temporizing is rather tedious, and more 
radical steps are required in order to 
suppress and eradicate completely the 
infection in the quickest and most 
thorough manner possible, 
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It would therefore appear better to 
concentrate the expense incident to the 
extermination of foot-and-mouth dis- 
ease by purchasing and slaughtering all 
affected and exposed animals suscep- 
tible to the disease, after judicious ap- 
praisement. The carcasses of these 
animals should be totally destroyed, 
preferably by cremation, or by bury- 
ing them in a hole 6 feet deep and cover- 
ing them with air-slaked Jime (figs. 5 
and 6). The infected stable should be 


disinfected by thoroughly cleaning it, 
scrubbing the floor with hot water, 
brushing down all loose dust from the 
walls, and tearing off al) woodwork 
is partially decayed (fig. 7). 


which 


Fic. 5.—Method of slaughtering and burying cattle. 
Animals are led into the trench and there killed, usually 


Hides are slashed to prevent anyone from exhuming carcases in order to get the 


to be covered with at least 5 feet of dirt. 
by shooting. 
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above disinfectants. The manure 
should be burned or disinfected and 
spread over ground (other than meadow 
land) that is to be turned under. No 
other cattle should be purchased for 
at least 60 days after the complete 
disinfection of the premises. 

The success in eradicating the disease 
by combined quarantine, slaughter, and 
disinfection, as practiced in the United 
States, Denmark, Great Britain, and a 
few other countries, demonstrates in a 
striking manner the efficacy of slaugh- 
tering and the futility of relying upon 
quarantine alone in stamping out the 
disease. 


The trench is deep enough to allow carcasses 


hides, and carcasses are cut open and covered with quicklime 


Then the whole interior of the stable 
should be disinfected with one of the 
following substances: 

A 5 per cent solution of pure car- 
bolic acid. 

Chloride of Jime, U. S. P. strength 
(30 per cent available chlorine), 1 
pound to 3 gallons of water. 

Formaldehyde, 1 quart 40 per cent 
solution to 5 gallons of water. 

A 3 per cent solution of cresol com- 
pound, U.S. P., or accepted substitute 
therefor, containing at least 50 per cent 
cresylic acid. 

All stable utensils should be thor- 
oughly cleaned and disinfected by the 
application of a solution of one of the 


Inoculation has been adopted in some 
countries in order to have the disease 
spread quickly through the herds, and 
although this practice has undoubted 
value where the disease is indigenous, 
it is not desirable in this country and 
should not be adopted. 

Medical treatment with a view to 
curing affected animals is not to be 
recommended under conditions pre- 
vailing in the United States, where the 
disease has not become established, and 
the first object is to stamp it out as 
quickly as possible. Even though 
most animals would recover with or 
without treatment, it would be prac- 
tically impossible, while they were 





nure 
and 
dow 
No 
for 
lete 


pase 
and 
ited 
id a 
ina 
igh- 
pon 
the 





Foot-and-Mouth Disease 11 


being held for recovery, to prevent the 
spread of the infection to others. The 
disease would be liable to spread faster 
than it could be cured. As already 


ditions. In addition, the affected 
animals that have passed through the 
disease may become a source of further 
infection as virus carriers for weeks 


Fic. 6.—Steps in destroying carcasses by incineration. Top—Network of steel rails, forming a 
grill. Center—Making preparations for burning carcasses. Boltom—Incineration in progress. 
Wood and crude oil are the fuels commonly used. 


pointed out, it has been found impos- 
sible to prevent absolutely the spread 
of the contagion by the strictest quaran- 
tine alone, under the usual farm con- 


and months after they have apparently 
recovered, and are susceptible of rein- 
fection, as one attack does not confer 
permanent immuuity. 





12 
FOOT-AND-MOUTH DISEASE IN MAN 


Foot-and-mouth disease is primarily 
and principally a disease of cattle, 
swine, goats, and sheep; secondarily 
and casually, a disease of man. It is 
transmissible to man through the eating 
or drinking of raw milk, buttermilk, 
butter, cheese, or whey from animals 
suffering from foot-and-mouth dis- 
ease. It is also transmitted directly, 
though more rarely, from the salivary 
secretions or other infected material 
which may gain entrance through the 
mucous membrane of the mouth. It 
is doubtful whether the disease can be 
transmitted to man by cutaneous or 
subcutaneous inoculation, though it is 
probable that the infection may be 
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communicated if the virus direetly 
enters the blood through wounds of 
any kind. Children are not infre 
quently infected by drinking unboiled 
or unpasteurized milk during the 
periods in which the disease is prevalent 
in the neighborhood, while persons in 
charge of diseased animals may become 
infected through contact with the dis. 
eased parts or by milking, slaughtering, 
or caring for the animals. 

The symptoms in man resemble those 
observed in animals. There is fever, 
sometimes vomiting, painful swallow- 
ing, heat, and dryness of the mouth, 
followed by an eruption of vesicles on 
the mucous membrane of the mouth, 
and very rarely by similar ones on the 
fingers. The vesicles appear on the 
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Fic. 7.—Cleaning a stable in preparation for its disinfection. Thorough cleaning is an essential first step in 
order that the disinfectants may be sure to reach the germs or virus to be destroyed 


lips, gums, cheek, and edge of the 
tongue, and are about the size of a 
pea. The vesicles soon rupture, leav- 
ing a small erosion, which is soon cov- 
ered by a thin crust, under which the 
new formation of epithelium proceeds 
rapidly. The skin eruption mostly ap- 
pears on the hands, tips of the fingers, 
bases of the nails, and more seldom on 
the toes and other parts of the body. 
Besides these local changes, during the 
course of the disease there are occa- 
sionally observed headache, pain in the 
limbs, vertigo, abdominal cramps, vom- 
iting, diarrhea, and weakness. The 
disease is very rarely fatal, usually ap- 
pearing in a very mild form except in 
weakened children, in whom an ac- 


companying intestinal catarrh may lead 
to a fatal termination. 

Veterinarians who have had consid- 
erable experience with the disease 
among animals regard the human al- 
fection as by no means uncommon in 
countries where foot-and-mouth dis- 
ease prevails, but the disturbance of 
health is usually too slight to come to 
the notice of the family physician. 

But few outbreaks of the disease have 
occurred in the United States, and 
therefore cases of its transmission to 
man in this country are quite rare. 
James Law reports having observed the 
disease in man from drinking infected 
milk during the epizootic of 1870 in the 
Eastern States, but the outbreaks of 
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1880 and 1884 affected such a small 


,number of animals and were so quickly 


suppressed that no instance of its trans- 
mission to man was recorded. A few 
cases have been reported by Brush ac- 
companying the New England out- 
preak of 1902. Similar reports have 
been likewise received concerning the 
appearance of vesicular eruptions in 
the mouths of children during the 1908 
and 1914 outbreaks, and the history 


of these cases incriminates the milk 
supply. 

Experiments by Loeffler and Froesch, 
as well as other experiments in Den- 
mark and Germany, indicate that the 
infection is comparatively easy to de- 
stroy by heat or the usual antiseptics. 
Milk pasteurized at a temperature of 
60° C. (140° F.) for 20 minutes is safe 
so far as infection by foot-and-mouth 
disease is concerned. 


WASHINGTON : GOVERNMENT PRINTING OFFICE : 1926 
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OOT-AND-MOUTH DISEASE is one of the most 
universal diseases of cattle, as well as one of the 
most difficult to suppress. Although essentially a 
disease of cattle, most other farm animals are sus- 
ceptible in varying degrees. 


Although not so malignant as some other animal 
diseases, it nevertheless has been known to cause 
serious losses. Its worst menace, however, consists 
in its extreme contagiousness, so that when it makes 
its appearance anywhere it is liable to spread with 
great rapidity in all directions where there is any 
movement of livestock. Not only so, but the infec- 
tion may be carried by persons, dogs, birds, etc., and 
by infected hay, straw, or other materials coming 
in contact with susceptible animals. It is evident, 
therefore, that only the most prompt and radical 
measures are of any value in eradicating it. 


In most European countries the disease has gained 
such a foothold that it has probably become a per- 
manent infection. 


The United States has suffered eight foot-and- 
mouth visitations, ranging in date from 1870 to 1924. 
Fortunately, after persistent efforts by the Govern- 
ment, the States, local authorities, and individual 
stockmen, each outbreak was entirely stamped out. 


Washington, D. C. Issued April 22, 1915; revised July, 1928 
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NATURE AND CHARACTERISTICS 


OOT-AND-MOUTH DISEASE, 

also known as aphthous fever, 
epizootic aphtha, and eczema contagi- 
osa, is an acute, highly communicable 
disease chiefly confined to cloven- 
footed animals and characterized by an 
eruption of vesicles or blisters on the 
mucous membrane of the mouth and 
on the skin between the toes and above 
the hoofs. The vesicles rupture, form- 
ing erosions and ulcerations; there are 
also salivation, tenderness of the 


affected parts, loss of appetite. lame- 
ness, emaciation, and diminution in the 
quantity of milk secreted. 

The 
disease 


tremendous ravages of the 
are seen in the number and 
variety of the species attacked. While 
it may be regarded as essentially a 
disease of cattle, hogs seem to be as 
easy a prey. Almost in the same 
grade of receptivity are goats and sheep. 
Next in order of susceptibility come the 
buffalo, American bison. camel, deer, 
chamois, Hama, giraffe, and antelope. 
Horses, dogs, cats, and even poultry 
may oceasionally become infected with 
the disease, the last three being par- 
ticularly dangerous as carriers of the 
contagion. Man himself is not im- 
mune, and the frequency of his infec- 
tion by coming in contact with diseased 
‘animals is established by numerous 
observations. 

As in other communicable diseases 
the source and origin of foot-and- 
mouth disease have given rise to much 
speculation. The disease had been 
known in Europe for centuries, but it 
was not until comparatively recent 
years that the erroneous conceptions of 
its spontaneous origin as a result of 
climatic and meteorological conditions, 
exhausting journeys, etc., were aban- 
doned. It is now conceded that foot- 
and-mouth disease is propagated by a 
specific virus and that every outbreak 
starts from some preexisting outbreak. 

Investigators have so far been unable 
identify or isolate the specific 
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organism causing the disease, although 
numerous attempts have been made to 
cultivate and stain it by laboratory 
methods. Experiments have shown 
that the virus will pass through stand- 
ard germ-proof filters, thus indicating 
its minute size and the reason it has 
not been detected by the staining 
methods. The contagion may be found 
in the serum of the vesicles on the 
mouth, feet, and udder; in the saliva, 
milk, and various secretions and exere- 
tions ; also in the blood during the rise 
of temperature. 

A wide distribution of the virus and 
a rapid infection of a herd is the result. 
Animals may be infected directly, as 
by licking, and in calves by sucking, 
or indirectly by such things as infected 
manure, hay, utensils, drinking troughs, 
railway cars, animal markets, barn- 
yards, and pastures. Human beings 
may carry the virus on their shoes and 
elothing and transmit it on their hands 
when milking, since the udder is 
occasionally the seat of the eruption. 
It may also be carried by dogs, cats, 
rats, chickens, pigeons, etc. Milk in 
a raw state may also transmit the 
disease to animals fed with it. 

The observations made by some 
veterinarians would lead us to suppose 
that the virus is quite readily de- 
stroyed. It is claimed that stables 
thoroughly cleaned become safe after 
drying for a short time. Hence, litter 
of all kinds, such as manure or soiled 
hay and straw, may remain infective 
for a longer time because they do not 
dry out. Other authorities maintain 
that the virus is quite tenacious and 
may live in stables even as long as a 
year. They also state that animals 
which have passed through the disease 
may be a source of infection for several 
months after recovery. 

Unlike most other infectious diseases, 
foot-and-mouth disease may attack the 
same animals repeatedly. No definite 
immunity is conferred by an attack, 
though some animals are immune for 
a longer time than others. 


1 
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The period of incubation (that is, 
the time elapsing between the exposure 
of an animal to infection and the 
development of the disease in that 
animal) is variable, usually from three 
to six days. The disease may appear 
in 24 hours, or, in exceptional cases, 
not for 18 days or even longer. 


LOSSES 


The highly contagious character of 
foot-and-mouth disease and its rapid 
spread to practically all exposed sus- 
ceptible animals lead. to heavy losses. 
Since the mortality is comparatively 
low, ranging from only 3 per cent or 
less in mild forms to 30 or 40 per cent 
in malignant cases, the havoc caused 
by the pestilence is sometimes under- 
estimated. But there are other sources 
of loss which are much more important 
than the actual mortality. The fever 
and the difficulty of eating cause a rapid 
and extreme loss in flesh and a lessen- 
ing or cessation of the milk secretion. 
The udders often become inflamed and 
ruined by the formation of abscesses, 
and cows affected in this way are some- 
times rendered permanently valueless 
for milk production. The inflamma- 
tion of the feet may cause the horn to 
drop from the toes, producing great 
lameness and lasting injury. Abortion 
is frequent with pregnant animals, and 
typical lesions have been observed in 
the newly born at birth. Altogether 
these losses may amount to 20 or 30 
per cent of the value of affected animals. 

In addition there are indirect losses 
of a commercial nature. Dairy farmers 
are put out. of business for a time. 
Necessary quarantine restrictions 
greatly interfere with the movement of 
livestock and such commodities as hay, 
straw, hides, and farm produce. The 
business of the stockyards and slaugh- 
tering centers is greatly interfered 
with. Sometimes it is necessary to 
close stockyards for disinfection. The 
whole business of marketing, trans- 
porting, feeding, and slaughtering is 
interrupted and deranged. Losses of 
this character may reach enormous 
proportions. 


THE DISEASE IN OTHER COUNTRIES 


Foot-and-mouth disease has _pre- 
vailed in Europe for a great many 
years and has occasioned tremendous 
economic losses there. In most coun- 
tries of continental Europe the plague 
has existed so long and has gained such 
a foothold that it is economically im- 
possible to fight it with American 
methods of slaughter and disinfection, 
for to do so would be to kill a large 


percentage of the livestock of those 
countries. This likewise holds true in 
the case of many countries of South 
America and the Orient. In conse- 
quence, little or no progress toward 
eradication has been made. 

An outbreak which appeared in 
Germany in 1888 increased steadily 
until 1892, when it diminished gradu- 
ally for a few years, but the disease 
again reached great proportions in 
1899. Thereafter it continued to a 
greater or less extent until in 1911 it 
attained a virulence previously un- 
equaled, and approximately one out 
of seven of the susceptible animals 
was affected. The Government at- 
tempted to control outbreaks by 
slaughter of infected herds, but the 
pestilence had gained too much head- 
way and was too firmly established in 
various portions of the country for this 
method to succeed, and it had to be 
abandoned. In portions of Germany 
the farmers, realizing that the disease 
is inevitable, make haste to be done 
with it by exposing their stock deliber- 
ately to mild cases in the hope that 
this will result in an immediate mild 
attack and immunity for several years 
thereafter. Such immunity, however, 
is very uncertain. As soon as an 
animai’s period of acquired immunity, 
is over and favorable conditions present 
themselves, the contagion breaks out 
with renewed virulence; consequently, 
it is found impossible to control it, 
much less to eradicate it by means of 
quarantines. One scientist has as- 
serted that unless all the infected farms 
were absolutely isolated and the move- 
ment not only of livestock but of 
persons absolutely prohibited, the dis- 
ease could not be stamped out. Such a 
quarantine would of course be utterly 
impossible to enforce in any country. 

Great Britain and Norway on ac- 
count of their comparatively isolated 
positions have been more successful in 
keeping out the disease. The out- 
breaks in those countries have been 
more sporadic and by resorting to 
immediate slaughter the authorities 
have been able to stamp them out. 
Sweden, though more directly exposed 
through proximity to continental 
Europe, was for many years likewise 
successful in the exercise of protective 
and eradication measures. However, 
in dealing with an outbreak in 1924, 
supposedly introduced from Denmark, 
the policy of slaughter was abandoned 
and that of segregation substituted. 
As a result the infection has, apparently 
become firmly established in Sweden. 

Great Britain has applied the com- 
bined quarantine and slaughter meth- 
ods for many years, and sometimes 
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has adopted measures which were even 
more stringent than any that have been 
used in the United States. A British 
official (Cope) assertedin 1899 that after 
his country’s experience with this dis- 
easeit was‘ ‘more dreaded by the farmers 
and stock raisers of Great Britain than 
cattle plague or pleuropneumonia, and 
they are now willing and ready to put up 
with any restrictions, of however drastic 
a character, considered necessary by the 
central department to stamp it out.” 

For several years prior to 1910, Great 
Britain was practically free from the dis- 
ease. Outbreaks occurred in every year 
from 1910 to 1916, however, and after 
freedom in 1917 there was a recurrence 
in 1918. Since that time the disease has 
been almost constantly present in one 
part of the United Kingdom or another. 

The condition became serious in 
1923, when there were 1,929 outbreaks 
in 43 counties and 128,785 animals 
were slaughtered in efforts at eradica- 
tion. Also, in 1924, there were 1,515 
outbreaks and 88,850 animals slaugh- 
tered. There was some slight improve- 
ment during subsequent years. Out- 
breaks, however, continued annually, 
and during the first 13 weeks of 1928 
there were 87 outbreaks and 6,993 
animals slaughtered. 

Early in 1922 Scotland, for the 
first time since 1908, was invaded by 
the disease. Following prompt eradi- 
cation, the country remained free until 
October, 1923, when another outbreak 
occurred, followed by others in 1924 
and 1926. In 1926 the disease was 
apparently found in the carcasses of 
pigs imported from continental Europe. 

In 1922 and 1923 the disease ap- 
peared on the Channel Islands but was 
promptly eradicated. 

Ireland (Northern Ireland and the 
Trish Free State) has experienced visita- 
tions only at rare intervals, as in 1928, 
when there was an outbreak on the 
southeastern coast of the Irish Free 
State, which was eradicated without 
delay. 

A British Government committee 
which was appointed in 1922 to investi- 
gate the situation and make recom- 
mendations reported that “in our view 
the principal causes which led to the 
outbreak becoming of such a _ wide- 
spread character were: (a) The delay 
in reporting disease in the initial case; 
(b) the contamination of railway load- 
ing docks, trucks, etc.; (c) the move- 
ment of animals after contact with 
infection in markets; (d) the rapid 
movement of animals, particularly 
steers, from market to market; (e) the 
delay in dealing with confirmed out- 
breaks of disease during the earlier 
stages of the outbreak; and (f) the 


movement of persons, vehicles, etc., 
from premises whereon outbreaks had 
occurred.”” On the question of meth- 
ods of combating outbreaks the com- 
mittee reported: ‘‘ We are in agreement. 
with the majority of witnesses who 
have stated their opinion that the policy 
of slaughter is the correct one and 
should be maintained.” 

In November, 1906, the disease 
reached Belgium from France and by 
the end of the year every Province in 
Belgium was affected, also the Neth- 
erlands. Efforts to eradicate it from 
Belgium were unavailing. The Neth- 
erlands, apparently, succeeded in 
stamping it out for about six months, 
but it reappeared and cases have been re- 
ported for several vears, including 1928. 

The disease is also reported as being 
more or less prevalent in Austria, 
Czechoslovakia, Denmark, France, 
Hungary, Italy, Poland, Russia, Spain, 
Switzerland, and the Balkan countries. 
Australia and New Zealand have re- 
mained free from it. 

There is less accurate information 
regarding Asia and Africa, but while 
Japan, the Union of South Africa, and 
many islands of the South Pacific are 
apparently free from the infection, it 
has been reported from India, Algeria, 
Tunisia, Morocco, Egypt, and the 
Sudan in Africa, and is known to be 
prevalent in China, the Philippines, 
and various islands of the East Indies. 
It is doubtful whether any considerable 
part of the Orient is free from it. 

In South America the disease is report- 
ed as common in Brazil, Argentina, and 
Uruguay, and in some of the other coun- 
tries of that continent. It appeared in 
Jamaica in the summer of 1922 and 
spread extensively over the island. It 
was not eradicated finally until 1927. 

In 1926 there was an outbreak in the 
southeastern part of Mexico, which in 
December, 1927, was officially declared 
to be eradicated. 

Canada has been fortunate in main- 
taining freedom from the disease for 
many years. 


‘OUTBREAKS IN THE UNITED STATES 


Foot-and-mouth disease has appeared 
in the United States on several occa- 
sions—1870, 1880, 1884, 1902, 1908, 
1914, and twice in 1924. 

The first outbreak in 1870 was intro- 
duced by way of Canada, where the 
infection was brought by an importa- 
tion of cattle from Scotland. It spread 
into the New England States and New 
York and appears to have been arrested 
within a few months. Its failure to 
spread more extensively and its early 
disappearance have been ascribed to 
favorable conditions, such as the move- 
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ment of livestock from west to east, the 
limited trading at that period as coni- 
pared with the present time, the re- 
striction of traffic by winter weather, 
and the infrequency of travel which 
obtained at that time among people. 

About 1880 there were two or three 
lots of animals brought to the United 
States affected with this disease, but 
there was no extension from the ani- 
mals originally affected. 


In 1884 there was a small outbreak at 
Portland, Me., caused by imported cat- 
tle, and the disease spread to a few 
herds outside of the quarantine station. 
Owing to the small number of animals 
affected and the limited area of terri- 
tory covered by the disease, it was 
easily brought under control. 

It will be observed that in all these 
early outbreaks the contagion was in- 
troduced with imported animals. Since 
the development of a stringent system 
of inspection and quarantine of im- 
ported livestock no instance of that 
kind has occurred. On subsequent oc- 
casions the infection has evidently been 
brought in with contaminated products 
or materials and not by means of live 
animals. 

In November, 1902, the disease was 
discovered in Massachusetts and Rhode 
Island. The earliest cases were traced 
to Chelsea, Mass., near the docks, and 
it was suspected for a time that the 
infection was brought in with foreign 
shipping, by some such means as hay, 
straw, halters, ropes, hides, hair, wool, 
etc. Later developments, however, and 
especially investigations into the cause 
of the 1908 outbreak, led to the belief 
that a more probable source of the 
infection was cowpox vaccine virus 
imported from a country where foot- 
and-mouth disease existed (probably 
Japan), the vaccine virus being con- 
taminated with the virus of foot-and- 
mouth disease. 

A Federal quarantine was declared 
by the Secretary of Agriculture on 

ovember 27, 1902, as soon as the 
nature of the disease was established, 
and steps for eradication were at once 
taken by the Bureau of Animal Indus- 
try of the United States Department 
of Agriculture in cooperation with 
authorities of the affected States. 
The methods followed consisted of 
inspection to trace and detect the 
disease, quarantine of infected premises 


and territory, slaughter and burial or 
burning of diseased and exposed ani- 
mals, and disinfection of premises. 

This outbreak involved Massachu- 
setts, New Hampshire, Vermont, and 
Rhode Island. It was eradicated in 
about six months. There were found 
infected 244 herds including 4,712 
cattle. Of these, 205 herds with 3,872 
cattle, as well as 360 hogs and 229 
sheep and goats, were slaughtered. 
The cattle infected but not slaughtered 
were those that either died or com- 
pletely recovered before slaughtering 
could be carried out. The animals 
slaughtered were valued at $184,155.10, 
and the Federal Government reim- 
bursed owners to the extent of 70 
per cent, or $128,908.57. It is under- 
stood that the States paid the re- 
mainder. The total cost to the De- 
partment of Agriculture of stamping 
out the disease was about $300,000.! 

The next appearance of foot-and- 
mouth disease was early in November, 
1908, when it was observed in cattle 
near Danville, Pa. A Federal quaran- 
tine was issued November 12. The 
infection was traced back to the stock- 
vards at East Buffalo, N. Y., and to 
Detroit, Mich. The disease appeared 
in the States of Michigan, New York, 
Pennsylvania, and Maryland. A care- 
ful and thorough investigation made 
by the writer in conjunction with M. J. 
Rosenau, of the Public Health Service, 
demonstrated that the outbreak started 
from calves used to propagate vaccine 
virus at an establishment near Detroit, 
and that the source of the infection was 
contaminated Japanese vaccine virus.? 

Vigorous measures of eradication 
similar to those employed in 1902-3 
were at once put into effect and the 
disease was stamped out in about five 
months at an expense to the Depart- 
ment of Agriculture of about $300,000 
and to the States of about $113,000. 
The inspectors made 108,683 visits to 
farms, stockyards, etc., and inspected 
more than 1,500,000 animals (includ- 
ing reinspections). One hundred and 
fifty-seven premises were found in- 
fected, and 3,636 animals (2,025 cattle 
1,329 hogs, and 282 sheep and goats), 
valued at $90,033.18, were slaughtered. 
Owners were reimbursed for the value 
of their animals and property de- 
stroyed, one-third being paid by the 
States and two-thirds by the Federal 
Government. 


1 A history of the outbreak of 1902-3 appears in the Nineteenth Annual Report of the Bureau of Animal 
Industry (for 1902), page 391. 
2 A report of this investigation was published as Bureau of Animal Industry Circular 147. 
the 1908 outbreak was given in the T'wenty-fifth Annual Report of the Bureau of Animal Industry (for 


that year), page 379. 


A history of 


It may be remarked that the importation and the domestic manufacture of vaccines 


and other biological products are now under Government supervision, those intended for use in human 
medicine being looked after by the Public Health Service and those for veterinary use by the Bureau of 


Animai Industry. 
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Another outbreak was discovered in 
the vicinity of Niles, Mich., in October, 
1914, after it had evidently been under 
way since August of that year. A 
campaign to check the spread of the 
disease and to stamp it out was imme- 
diately begun by the United States De- 
partment of Agriculture in cooperation 
with the State authorities. The first 
Federal quarantine was issued Octo- 
ber 19,1914. The outbreak turned out 
to be the most serious and extensive 
ever known in this country, the last 
infection not being disposed of until 
May, 1916. It spread into 22 States 
and the District of Columbia. The 
affected States were New Hampshire, 
Massachusetts, Rhode Island, Con- 
necticut, New York, New Jersey, Penn- 
sylvania, Delaware, Maryland, Vir- 
ginia, West Virginia, Ohio, Michigan, 
Indiana, Kentucky, Wisconsin, Illinois, 
Minnesota, Iowa, Kansas, Montana, 
and Washington. The Middle West- 
ern and Eastern States were mostly 
affected. The chief sufferer was Hli- 
nois, more than one-third of the total 
losses having occurred there. The 
Union Stock Yards at Chicago became 
infected early and were a source of dis- 
semination of the contagion in all direc- 
tions. These yards and others found 
infected were closed temporarily and 
disinfected. The methods of eradica- 
tion in general were the same as in the 
two preceding outbreaks, namely, quar- 
antine, inspection, slaughter of diseased 
and exposed animals, and disinfection 
of premises. 

In round figures the total number of 
animals slaughtered in the outbreak 
was 172,000, comprising 77,000 cattle, 
85,000 swine, and 10,000 sheep, and 
including 133 goats and 9 deer. The 
appraised value of these animals was 
approximately $5,860,000, half of this 
expense being borne by the Federal 
Government and half by the several 
States involved. Other expenses 
brought the total Government expendi- 
tures to about $4,600,000. Adding the 
quotas expended by the States, the 
entire cost of eradicating the outbreak 
amounted to about $9,000,000. 

In February, 1924, foot-and-mouth 
disease was discovered in California, 
its first appearance having been noted 
in two herds of dairy cattle near Oak- 
land. The source of the infection was 
unknown, but it is believed that it 
came from the Orient, as the disease 
was traced to hogs fed on garbage from 
ships. Eradication was promptly un- 
dertaken by Federal and State forces 
by methods followed in previous out- 
breaks. Some unusual difficulties were 
encountered in the spread of the dis- 
ease to large range herds and flocks in 


rough, inaccessible, poorly fenced coun- 
try and to deer in a national forest. 
The disease extended to 16 counties in 
California, and the last cases were dis- 
posed of by June 10, 1925. 

Before the California outbreak had 
been suppressed the disease also ap- 
peared in Texas late in September, 
1924, in a herd of Zebu cattle south of 
Houston. Investigation showed that 
the infection probably entered through 
a port on the Gulf of Mexico, there 
being no apparent connection with the 
outbreak in California. The Texas out- 
break, affecting two counties, was ap- 
parently suppressed within 30 days by 
the usual vigorous measures, but in 
July, 1925, the disease reappeared on 
the same premises where it had first 
been found. Eradication was com- 
pleted in October. 

The animals slaughtered in eradicat- 
ing the California and Texas outbreaks 
were as follows: In California, 58,303 
cattle, 28,382 sheep, 21,195 swine, 1,380 
goats, and 22,214 deer, making a total 
of 129,958 animals. In Texas, 21,263 
cattle, 1,452 sheep, 619 swine, and 272 
goats; total, 23,606 animals. The ap- 
praised value of animals and property 
destroyed in these outbreaks was more 
than $4,500,000. 


SYMPTOMS 


In three to six days, or even longer, 
after the exposure of the animal to the 
infection the disease makes its appear- 
ance. It is usually first indicated by 
the animal suffering from a chill, 
quickly followed by an invasion of 
fever, which may cause the tempera- 
ture to rise as high as 106° F. These 
symptoms are not always present, or 
may be in so slight a form as to escape 
notice. Following this in one or two 
days it will be noticed that small 
vesicles or blisters about the size of 
hempseeds or peas are making their 
appearance upon the mucous mem- 
branes of the mouth at the border and 
upper surface of the tongue, near the 
tip, the inside of the cheeks, on the 
gums and the inner surface of the lips, 
or on the margin of the dental pad. 
These little blisters contain a yellowish, 
watery fluid and gradually become 
more extensive as the disease advances. 
Soon after the eruptions have appeared 
in the mouth of the animal it will be 
noticed that there is considerable swell- 
ing, redness, and tenderness manifest 
about the feet, at the coronet, and be- 
tween the digits of each foot. Erup- 
tions similar to those within the mouth 
(fig. 1) make their appearance upon 
these swollen regions of the foot (fig. 2) 
a day or two later, and at this stage it 
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is usual to find that like lesions have 
made their appearance upon the peri- 
neum of the victim. In the case of 


milk cows, the udder, and more particu- 
larly the teats (fig. 3), show the same 
vesicular eruption, but the latter as the 
result of milking soon become covered 


Fic. 1.—Lesions of foot-and-mouth disease on tongue of cow 


with reddened spots deprived of the 
superficial layer of skin and may de- 
velop deep, obstinate fissures. 

As soon as the disease has become 
well established the patient evinces 
pain when attempting to eat; in fact 
the appetite is often so seriously affected 
that all feed is refused and the animal 
uneasily opens and shuts its mouth with 
a characteristic smacking sound, while 
strings of cohesive, ropy saliva hang 
suspended from thedips. With the ad- 
vance of the disease the vesicles have 
widened and extended until they may 
reach a diameter ranging from that of 
a dime to that of a silver dollar. These 
rupture soon after their appearance, 
sometimes on the first day, more rarely 
on the second or third day. After they 
have ruptured, the grayish white mem- 
brane forming the blister may remain 
attached for a day or more, or disap- 
pear speedily and leave deeply reddened 
sensitive spots or erosions, both within 
the mouth and upon the coronet and 
between the claws of the feet. Similar 
erosions, which quickly form scabs as 
a rule, may be noticed in cases in which 
the teats of milk cows have become 
affected, and instances are reported in 
which sloughing of the tegument im- 
mediately around the lesions upon the 


udder has occurred. Owing to the 
tough, fibrous nature of the bovine 
skin, it is exceedingly rare for sloughing 
to occur upon any part of the body 
other than those mentioned. 

The attack upon the feet of an animal 
is frequently manifested in all four feet 
at once, but one or more 
of the feet may entirely 
escape and remain unaf- 
fected throughout the 
course of the disease. The 
ulceration of the inter- 
digital tissue may extend 
to the ligaments of the 
fetlock or produce disease 
of the joint or bone. As 
the feet become sensitive 
and sore the animal lies 
down persistently, and it 
has been found that bed- 
sores develop with amazing 
rapidity in all such cases 
and wholly baffle all at- 
tempts at treatment until 
after the patient has re- 
gained its feet. 

The disease may attack 
some of the internal organs 
before it appears upon any 
of the external tissues. 
These cases are very liable 
to prove quickly fatal. 
The animal dies from pa- 
ralysis of the heart, due 
_to formation of poisonous 
principles within the system, or it may 
suffocate by reason of the action of 
these same poisons upon the tissues of 
the lungs, or it may choke to death as 
a result of paralysis of the throat. 


Fic. 2.—Foot lesions of foot-and-mouth disease 


In cases of serious affection of the 
udder the erosions will often be found 
located within the passages of the teats, 
resulting in a ‘‘caked”’ udder, and the 
same toxic poisoning which is the 
cause of death in the apoplectiform 
types just mentioned may arise from 
this source. In any event, the milk 
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from such cases will be found dangerous 
for use, causing fatal diarrhea in suck- 
ing calves or young pigs and _ serious 
jliness in human consumers. The milk 
obtained from cows suffering with 
foot-and-mouth disease is not readily 
converted into either butter or cheese 
but remains thick, slimy, and inert in 
spite of churning and attempts--at 
eurdling. Pregnant animals may abort. 
In pigs, sheep, and goats the lesions in 
the foot are most common, but both 
forms may be observed or only the 
mouth lesions. 

When the disease has become fully 
established it will be found that the 
duration of the attack will vary greatly 
with different animals. From 10 to 
20 days are usually required for the 
recovery of the normal appetite and 
spirits in mild outbreaks, while the re- 
turn to a full flow of milk, in the case 
of milk cows, is seldom witnessed 
before the arrival of the following 
season. 

In the malignant type of 
the disease it requires from 
three months to a year for 
an animal to recover. The 
mortality, as already 
stated, is usually low. The 
disease is more fatal in 


young animals that have 


been fed on infected milk, 
and produces death in from 
60 to 80 per cent of these 
cases as a result of gastro- 
enteritis. In the 1914 
outbreak numerous new 
centers of infection were 
started among hogs and 
calves which had been fed 
on unpasteurized, infected 
milk from creameries. 


DIAGNOSIS 


The recognition of this 
affection should not, as a 
tule, be difficult when the disease is 
known to be in the vicinity. The 
combination of high fever, vesicular in- 
flammation of the mouth, and hot, pain- 
ful, swollen condition of the feet, 
followed 24 to 48 hours later by the 
appearance of numerous blisters vary- 
ing in size from that of a pea to that of 
a walnut on the udder and feet and in 
the mouth should prevent any serious 
or long-continued error in the diagnosis. 
When the blisters have ruptured, how- 
ever, and the resulting lesions have be- 
come contaminated by numerous sec- 
ondary forms of microorganisms, the 
correct recognition of the disease may 
be involved in considerable difficulty. 
Nevertheless in the inoculation of calves 
and horses we have a certain and final 
test, In 24 to 96 hours after inoculation 


the calves present the characteristic 
blisters, while the horses, in our expe- 
rience, will remain unaffected. Such in- 
oculation, however, should be practiced 
only by officials who are properly au- 
thorized to deal with contagious dis- 
eases. 
HOW TO DISTINGUISH FOOT-AND-MOUTH 
DISEASE FROM OTHER AFFECTIONS 


The disease which may be most 
readily confounded with foot-and- 
mouth disease is vesicular stomatitis of 
horses and cattle, and experience has 
shown that a prompt and exact differ- 
entiation is accompanied with numer- 
ous difficulties. The drooling, vesicles, 
and erosions are quite similar in appear- 
ance to those produced by foot-and- 
mouth disease, but in none of the 
animals examined in the field has there 
been found in vesicular stomatitis any 
soreness of the feet, which is a common 
symptom of foot-and-mouth disease. 


Fic. 3.—Blisters and scabs of foot-and-mouth disease on teats 


Moreover, many horses have vesicular 
stomatitis, but horses have not been 
observed to -contract foot-and-mouth 
disease in any of the previous foot- 
and-mouth outbreaks in the United 
States. Hundreds of hogs exposed to 
vesicular stomatitis and in association 
with the sick animals in pastures have 
shown no signs of the malady, and this 
is regarded as significant, because in 
the last. outbreak of foot-and-mouth 
disease hogs were as susceptible to that 
disease as were cattle. Exposed sheep 
also fail to show vesicular stomatitis, 
yet these cloven-footed animals are 
susceptible to foot-and-mouth infeec- 
tion. Ina number of cases of vesicular 
stomatitis the lesions appeared to be 
continuous or progressive, and less 
simultaneous than in foot-and-mouth 
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disease. In these instances secondary 
lesions were apparent on a number of 
consecutive days in the mouths of both 
horses and cattle, and vesicles were 
observed on the bases of tongues whose 
free portions were almost denuded of 
mucous membrane as a result of the 
rupture of similar vesicles six or seven 
days before. 

Complications are extremely rare in 
vesicular stomatitis, and neither chronic 
diseases of the hoof nor mammitis have 
been observed following it. Sucking 
calves are seldom affected with the dis- 
ease, and rarely in other than a mild 


The percentage of animals infected in 
each of the herds of cattle, and the his- 
tory of exposure without transmission 
of the disease except by immediate 
contact, would indicate that this ail- 
ment is not the highly contagious foot- 
and-mouth disease, which, once it is in- 
troduced into a herd, quickly affects 
practically 100 per cent of the cattle 
and hogs on all the farms to which the 
virus may be carried by intermediate 
agencies. 

Cowpox or horsepox may be acci- 
dentally transmitted by inoculation. 
But the eruption of the “pox’’ goes 


Fic. 4.—Inspectors examining cow for foot-and-mouth disease. They are equipped with rubber coats, 
gloves, boots, and hats, which are cleansed with disinfectants after each examination, in order to 


avoid spreading the contagion 


form, while an attack .of foot-and- 
mouth disease in calves is always serious 
and not infrequently fatal. he vesi- 
cles in foot-and-mouth disease as a rule 
are larger than in vesicular stomatitis, 
and are more tightly filled with serous 
fluid. Furthermore, instead of increas- 
ing in virulence by passage through a 
series of calves, as foot-and-mouth dis- 
ease has always done in our previous 
experiments, vesicular stomatitis be- 
came greatly reduced in virulence and 
required a constantly increasing period 
of incubation before manifesting lesions 
of the disease. Although numerous fil- 
trate experiments have been conducted, 
in no case has the disease been repro- 
duced in this manner, which is also un- 
like our experiments with foot-and- 
mouth disease. 


on to the development of a pustule, 
whereas in foot-and-mouth disease the 
eruption is never more than a vesicle, 
even though the contained fluid may 
become turbid. The inoculation test in 
the case of cowpox does not respond 
with fever and eruption for at least 10 
days, and often longer. 

Necrotic stomatitis (sore mouth due 
to a germ) may be distinguished from 
foot-and-mouth disease by the fact that 
in the latter disease there is a rapid in- 
fection of the entire herd, including the 
adult cattle, as well as the infection of 
hogs and sheep. The characteristic 
lesion of foot-and-mouth disease is the 
appearance of blisters containing 4 
serous fluid upon the mucous mem- 
brane of the mouth and upon the udder, 
teats. and feet of the affected animals. 
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In necrotic stomatitis blisters are never 
formed, destruction of the tissues oc- 
curring from the beginning and being 
followed by the formation of yellowish, 
cheesy patches principally found in- 
volving the lining membrane of the 
mouth, especially the tongue and 
cheeks. . 

In mycotic stomatitis (sore mouth 
due to a fungus or mold), portions of 
the lining membrane of the mouth 
become inflamed and in a few days 
it changes to a croupous membrane 
which peels off, leaving a raw surface, 
while the thin skin between the toes 
may also be inflamed. The previous 
history of the case; the failure of the 
blisters, if any appear, to spread ex- 
tensively; the absence of vesicular 
eruptions on other portions of the 
body, notably the udder and teats, and 
characteristically, the foot, together 
with the absence of rapid spread to 
practically all cattle in the herd and 
the complete negative character of 
inoculation of calves, distinguishes 
between the local disease named and 
foot-and-mouth disease. Mycotic sto- 
matitis occurs in only from 10 to 50 
per cent of the animals in a herd, usu- 
ally in the late summer or early fall 
after a dry spell, and it does not run a 
regular course. 

The lesion resulting from ergotism 
may be distinguished from those of 
foot-and-mouth disease by the lack of 
eruptions in the mouth and by the 
location of the disease at the tips of the 
ears, end of the tail, or upon the lower 
ps of the legs, usually below the 

nees or hocks. The lesion of ergotism 
does not take the form of pustules or 
blisters, but manifests itself first as a 
swelling about the ankle, which later 
may slough and circumscribe the limb, 
forming a deep crack, extending entirely 
around the limb and forming a distinct 
line of demarcation between the healthy 
skin above and the diseased below. 
The absence of ulcerous sores on the 
coronet and between the claws, to- 
gether with the healthy condition of the 
membranes of the mouth and the 
knowledge that the lesion upon the 
limb in question extends uninterrup- 
tedly around it, should point con- 
clusively to a diagnosis of ergotism 
and to the exclusion of all fears of foot- 
and-mouth disease. 

In foul foot or ground itch of cattle, 
the inflammation of the skin and toes 
is general and not in certain spots, as in 
foot-and-mouth disease; the mouth 
remains unaffected and the presence 
of the disease may be traced to filth 
and poor drainage. 


The severer forms of the disease 
might be confounded with certain 
general diseases. Where gastrointes- 
tinal symptoms predominate acute 
gastric catarrh or inflammation of the 
intestines might be thought of. In- 
volvement of the lungs might lead to a 
diagnosis of acute congestion of the 
lungs or pneumonia. The distinction 
is apparent in these diseases by the 
lack of vesicular eruption on the 
mucous membrane, or skin, and also by 
lack of evidences of infection in the 
herd or in neighboring animals. 


PREVENTION AND ERADICATION 


The measures to be adopted to pre- 
vent the spread of the affection must 
take into consideration the highly in- 
fectious nature of the disease, its ease 
of dissemination, and the liability of 
the virus to live outside of the body of 
an animal for long periods. Great care 
should therefore be observed in keeping 
healthy animals unexposed to the con- 
tagion. When an outbreak occurs in a 
community, the owner should make 
every effort to keep other animals from 
coming in contact with his diseased 
cattle. This especially applies to dogs, 
eats, goats, and poultry, which usually 
have access to the stables and barn- 
yards and in this way furnish excellent 
means for disseminating the infectious 
principle. He should be equally par- 
ticular in prohibiting any person from 
entering his premises, especially an 
attendant or owner or other person in 
any way connected with livestock. 
Such a herd may be placed under quar- 
antine, with an inspector appointed to 
keep the premises under constant sur- 
veillance. 

This method of quarantine alone, 
although very satisfactory in many in- 
stances, is rather tardy in obtaining the 
desired result. The experience of Eu- 
ropean governments, already men- 
tioned, shows that eradication by this 
method alone, when the disease has 
obtained a foothold, is practically im- 
possible. For this reason when the 
disease breaks out in a country like the 
United States, where the contagion is 
liable to spread rapidly by means of 
infected cars, manure, hay, and other 
feed, and where the results of its ob- 
taining a firm foothold would be so 
disastrous, it seems that this method of 
temporizing is rather tedious, and more 
radical steps are required in order to 
suppress and eradicate completely the 
infection in the quickest and most 
thorough manner possible, 
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It would therefore appear better to 
concentrate the expense incident to the 
extermination of foot-and-mouth dis- 
ease by purchasing and slaughtering all 
affected and exposed animals suscep- 
tible to the disease, after judicious ap- 
praisement. The carcasses of these 
animals should be totally destroyed, 
preferably by cremation, or by bury- 
ing them in a hole 6 feet deep and cover- 
ing them with air-slaked lime (figs. 5 
and 6). The infected stable should be 
disinfected by thoroughly cleaning it, 
scrubbing the floor with hot water, 
prushing down alJ loose dust from the 
walls, and tearing off al) woodwork 
which is partially decayed (fig. 7). 


Fic. 5.—Method of slaughtering and burying cattle. 
Animals are led into the trench and there killed, usually 


Hides are slashed to prevent anyone from exhuming carcases in order to get the 


to be covered with at least 5 feet of dirt. 
by shooting. 
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above disinfectants. The manure 
should be burned or disinfected and 
spread over ground (other than meadow 
land) that is to be turned under. No 
other cattle should be purchased for 
at least 60 days after the complete 
disinfection of the premises. 

The success in eradicating the disease 
by combined quarantine, slaughter, and 
disinfection, as practiced in the United 
States, Denmark, Great Britain, and a 
few other countries, demonstrates in a 
striking manner the efficacy of slaugh- 
tering and the futility of relying upon 
quarantine alone in stamping out the 
disease. 


The trench is deep enough to allow carcasses 


hides, and carcasses are cut open and covered with quicklime 


Then the whole interior of the stable 
should be disinfected with one of the 
following substances: 

A 5 per cent solution of pure car- 
bolic acid. 

Chloride of Jime, U. S. P. strength 
(30 per cent available chlorine), 1 
pound to 3 gallons of water. 

Formaldehyde, 1 quart 40 per cent 
solution to 5 gallons of water. 

A 3 per cent solution of cresol com- 
pound, U.S. P., or accepted substitute 
therefor, containing at Jeast 50 per cent 
cresylic acid. 

All stable utensils should be thor- 
oughly cleaned and disinfected by the 
application of a solution of one of the 


Inoculation has been adopted in some 
countries in order to have the disease 
spread quickly through the herds, and 
although this practice has undoubted 
value where the disease is indigenous, 
it is not desirable in this country and 
should not be adopted. 5: 

Medical treatment with a view to 
curing affected animals is not to be 
recommended under conditions pre- 
vailing in the United States, where the 
disease has not become established, and 
the first object is to stamp it out as 
quickly as possible: Even though 
most animals would recover with or 
without treatment, it would be prac- 
tically impossible, while they were 
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being held for recovery, to prevent the 
spread of the infection to others. The 
disease would be liable to spread faster 
than it could be cured. As already 


ditions. In addition, the affected 
animals that have passed through the 
disease may become a source of further 
infection as virus carriers for weeks 


Fic. 6.—Steps in destroying carcasses by incineration. Top—Network of steel rails, forming a 
grill. Center—Making preparations for burning carcasses. Bottom—Incineration in progress. 
Wood and crude oil are the fuels commonly used. 


pointed out, it has been found impos- 
sible to prevent absolutely the spread 
of the contagion by the strictest quaran- 
tine alone, under the usual farm con- 


and months after they have apparently 
recovered, and are susceptible of rein- 
fection, as one attack does not confer 
permanent immunity. 


et a 





é 


aeF. 


ie) oe 
aR 


hea 


> 
va 


12 Farmers’ Bulletin 666 


FOOT-AND-MOUTH DISEASE IN MAN 


Foot-and-mouth disease is primarily 
and principally a disease of cattle, 
swine, goats, and sheep; secondarily 
and casually, a disease of man. It is 
transmissible to man through the eating 
or drinking of raw milk, buttermilk, 
butter, cheese, or whey from animals 
suffering from foot-and-mouth dis- 
ease. It is also transmitted directly, 
though more rarely, from the salivary 
secretions or other infected material 
which may gain entrance through the 
mucous membrane of the moutb. It 
is doubtful whether the disease can be 
transmitted to man by cutaneous or 
subcutaneous inoculation, though it is 
probable that the infection may be 


communicated if the virus directly 
enters the blood through wounds of 
any kind. Children are not infre- 
quently infected by drinking unboiled 
or unpasteurized milk during the 
periods in which the disease is prevalent 
in the neighborhood, while persons in 
charge of diseased animals may become 
infected through contact with the dis- 
eased parts or by milking, slaughtering, 
or caring for the animals. 

The symptoms in man resemble those 
observed in animals. There is fever, 
sometimes vomiting, painful swallow- 
ing, heat, and dryness of the mouth, 
followed by an eruption of vesicles on 
the mucous membrane of the mouth, 
and very rarely by similar ones on the 
fingers. The vesicles appear on the 


Fic. 7.—Cleaning a stable in preparation for its disinfection. Thorough cleaning is an essential first step in 
order that the disinfectants may be sure to reach the germs or virus to be destroyed 


lips, gums, cheek, and edge of the 
tongue, and are about the size of a 
pea. The vesicles soon rupture, leav- 
ing a small erosion, which is soon cov- 
ered by a thin crust, under which the 
new formation of epithelium proceeds 
rapidly. The skin eruption mostly ap- 
pears on the hands, tips of the fingers, 
bases of the nails, and more seldom on 
the toes and other parts of the body. 
Besides these local changes, during the 
course of the disease there are occa- 
sionally observed headache, pain in the 
limbs, vertigo, abdominal cramps, vom- 
iting, diarrhea, and weakness. The 
disease is very rarely fatal, usually ap- 
pearing in a very mild form except in 
weakened children, in whom an ac- 


companying intestinal catarrh may lead 
to a fatal termination. 

Veterinarians who have had consid- 
erable experience with the disease 
among animals regard the human af- 
fection as by no means uncommon in 
countries where foot-and-mouth dis- | 
ease prevails, but the disturbance of 
health is usually too slight to come to 
the notice of the family physician. 

But few outbreaks of the disease have 
occurred in the United States, and 
therefore cases of its transmission to 
man in this country are quite rare 
James Law reports having observed the 
disease in man from drinking infected 
milk during the epizootic of 1870 in the 
Eastern States, but the outbreaks of 
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1880 and 1884 affected such a small 
number of animals and were so quickly 
suppressed that no instance of its trans- 
mission to man was recorded. A few 
cases have been reported by Brush ac- 
companying the New England out- 
break of 1902. Similar reports have 
been likewise received concerning the 
appearance of vesicular eruptions in 
the mouths of children during the 1908 
and 1914 outbreaks, and the history 


of these cases incriminates the milk 
supply. 

Experiments by Loeffler and Froesch, 
as well as other experiments in Den- 
mark and Germany, indicate that the 
infection is comparatively easy to de- 
stroy by heat or the usual antiseptics. 
Milk pasteurized at a temperature of 
60° C. (140° F.) for 20 minutes is safe 
so far as infection by foot-and-mouth 
disease is concerned. 
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OOT-AND-MOUTH DISEASE is one of the most 

universal diseases of cattle, as well as one of 
the most difficult to suppress. Although essentially 
a disease of cattle, most other farm animals are 
susceptible in varying degrees. 


Although not so malignant as some other animal 
diseases, it nevertheless has been known to cause 
serious losses. Its worst menace, however, consists 
in its extreme contagiousness, so that when it makes 
its appearance anywhere it is liable to spread with 
great rapidity in all directions where there is any 
movement of livestock. Not only so, but the infec- 
tion may be carried by persons, dogs, birds, etc., and 
by infected hay, straw, or other materials coming 
in contact with susceptible animals. It is evident, 
therefore, that only the most prompt and radical 
measures are of any value in eradicating it. 

In most European countries the disease has gained 
such a foothold that it has probably become a per- 
manent infection. 


The United States has suffered nine foot-and- 
mouth visitations, ranging in date from 1870 to 1929. 
Fortunately, after persistent efforts by the Govern- 
ment, the States, local authorities, and individual 
stockmen, each outbreak was entirely stamped out. 


Washington, D. C. Issued April 22, 1915; revised August, 1929 





FOOT-AND-MOUTH DISEASE 


JOHN 


R. MoH LER 


Chief of the Bureau of Animal Industry 


CONTENTS 


NATURE AND CHARACTERISTICS 


Foot-and-mouth disease, also known 
as aphthous fever, epizootic aphtha, 
and eczema contagiosa, is an acute, 
highly communicable disease chiefly 
confined to cloven-footed animals and 
characterized by an eruption of vesi- 
cles or blisters on the mucous mem- 
brane of the mouth and on the skin 
between the toes and above the hoofs. 
The vesicles rupture, forming erosions 
and ulcerations; there are also saliva- 
tion, tenderness of the affected parts, 
loss of appetite, lameness, emaciation, 
and diminution in the quantity of milk 
secreted. 

The tremendous ravages of the dis- 
ease are seen in the number and va- 
riety of the species attacked. While 
it may be regarded as essentially a 
disease of cattle, hogs seem to be as 
easy a prey. Almost in the same grade 
of receptivity are goats and sheep. 
Next in order of susceptibility come 
the buffalo, American bison, camel, 
deer, chamois, llama, giraffe, and ante- 
lope. Horses, dogs, cats, and even 
poultry may occasionally become in- 
fected with the disease, the last three 
being particularly dangerous as car- 
riers of the contagion. Man himself is 
not immune, and the frequency of his 
infection by coming in contact with 
diseased animals is established by nu- 
merous observations. 

As in other communicable diseases 
the source and origin of foot-and- 
mouth disease have given rise to much 
speculation. The disease had been 
known in Europe for centuries, but 
it was not until comparatively recent 
years that the erroneous conceptions 
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of its spontaneous origin as a result 
of climatic and meteorological condi- 
tions, exhausting journeys, etc., were 
abandoned. It is now conceded that 
foot-and-mouth disease is propagated 
by a specific virus and that every out- 
break starts from some preexisting 
outbreak. 

Investigators have so far been unable 
to identify or isolate the specific 
organism causing the disease, although 
numerous attempts have been made to 
cultivate and stain it by laboratory 
methods. Experiments have shown 
that the virus will pass through stand- 
ard germ-proof filters, thus indicating 
its minute size and the reason it has 
not been detected by the staining 
methods. The contagion may be found 
in the serum of the vesicles on the 
mouth, feet, and udder; in the saliva, 
milk, and various secretions and excre- 
tions; also in the blood during the rise 
of temperature. 

A wide distribution of the virus and 
a rapid infection of a herd is the result, 
Animals may be infected directly, as 
by licking, and in calves by sucking, 
or indirectly by such things as infected 
manure, hay, utensils, drinking troughs, 
railway cars, animal markets, barn- 
yards, and pastures. Human beings 
may carry the virus on their shoes and 
clothing and transmit it on their hands 
when milking, since the udder is 
occasionally the seat of the eruption. 
It may also be carried by dogs, cats, 
rats, chickens, pigeons, etc. Milk in 
a raw state may also transmit the 
disease to animals fed with it. 

The observations made by some 
veterinarians would lead us to suppose 
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that the virus is quite readily de- 
stroyed. It is claimed that stables 
thoroughly cleaned become safe after 
drying for a short time. Hence, litter 
of all kinds, such as manure or soiled 
hay and straw, may remain infective 
for a longer time because they do not 
dry out. Other authorities maintain 
that the virus is quite tenacious and 
may live in stables even as long as a 
year. They also state that animals 
which have passed through the disease 
may be a source of infection for several 
months after recovery. 

Unlike most other infectious diseases, 
foot-and-mouth disease may attack the 
same animals repeatedly. No definite 
immunity is conferred by an attack, 
though some animals are immune for 
a longer time than others. 

The period of incubation (that is, 
the time elapsing between the exposure 
of an animal to infection and the de- 
velopment of. the disease in that 
animal) is variable, usually from three 
to six days. The disease may appear 
in 24 hours, or, in exceptional cases, 
not for 18 days or even longer. 


LOSSES 


The highly contagious character of 
foot-and-mouth disease and its rapid 
spread to practically all exposed sus- 
ceptible animals lead to heavy losses. 
Since the mortality is comparatively 
low, ranging from only 3 per cent or 
less in mild forms to 30 or 40 per cent 
in malignant cases, the havoc caused 
by the pestilence is sometimes under- 
estimated. But there are other sources 
of loss which are much more important 
than the actual mortality. The fever 
and the difficulty of eating cause a 
rapid and extreme loss in flesh and a 
lessening or cessation of the milk se- 
cretion. The udders often become in- 
flamed and ruined by the formation of 
abscesses, and cows affected in this way 
are sometimes rendered permanently 
valueless for milk production. The in- 
flammation of the feet may cause the 
horn to drop from the toes, producing 
great lameness and lasting injury. 
Abortion is frequent with pregnant ani- 
mals, and typical lesions have been ob- 
served in the newly born at birth. 
Altogether these losses may amount to 
20 or 30 per cent of the value of af- 
fected animals. 

In addition there are indirect losses 
of a commercial nature. Dairy farmers 
are put out of business for atime. Nec- 
essary quarantine restrictions greatly 
interfere with the movement of live- 
stock and such commodities as hay, 
straw, hides, and farm produce. The 


business of the stockyards and slaugh. 
tering centers is greatly interfered with, 
Sometimes it is necessary to close 
stockyards for disinfection. The whole 
business of marketing, transporting, 
feeding, and slaughtering is interrupted 
and deranged. Losses of this character 
may reach enormous proportions. 


THE DISEASE IN OTHER COUNTRIES 


Foot-and-mouth disease has pre 
vailed in Europe for a great many 
years and has occasioned tremendous 
economic losses there. In most coun- 
tries of continental Europe the plague 
has existed so long and has gained such 
a foothold that it is economically im- 
possible to fight it with American 
methods of slaughter and disinfection, 
for to do so would be to kill a large 
percentage of the livestock of those 
countries. This likewise holds true in 
the case of many countries of South 
America and the Orient. In conse 
quence, little or no progress toward 
eradication has been made. 

An outbreak which appeared in 
Germany in 1888 increased steadily 
until 1892, when it diminished gradu- 
ally for a few years, but the disease 
again reached great proportions in 
1899. Thereafter it continued to a 
greater or less extent until in 1911 it 
attained a virulence previously un- 
equaled, and approximately one out 
of seven of the susceptible animals 
was affected. The Government at- 
tempted to control outbreaks by 
slaughter of infected herds, but the 
pestilence had gained too much head- 
way and was too firmly established in 
various portions of the country for this 
method to succeed, and it had to be 
abandoned. In portions of Germany 
the farmers, realizing that the disease 
is inevitable, make haste to be done 
with it by exposing their stock deliber- 
ately to mild cases in the hope that 
this will result in an immediate mild 
attack and immunity for several years 
thereafter. Such immunity, however, 
is very uncertain. As soon as an 
animal’s period of acquired immunity 
is over and favorable conditions present 
themselves, the contagion breaks out 
with renewed virulence; consequently, 
it is found impossible to control it, 
much less to eradicate it by means of 
quarantines. One scientist has as- 
serted that unless all the infected farms 
were absolutely isolated and the move- 
ment not only of livestock but of 
persons absolutely prohibited, the dis- 
ease could not be stamped out. Sucha 
quarantine would of course be utterly 
impossible to enforce in any country. 
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Great Britain and Norway on ac- 
count of their comparatively isolated 
positions have been more successful in 
keeping out the disease. The out- 
breaks in those countries have been 
more sporadic and by resorting to 
immediate slaughter the authorities 
have been able to stamp them out. 
Sweden, though more directly exposed 
through proximity to continental 
Burope, was for many years likewise 
successful in the exercise of protective 
and eradication measures. However, 
in dealing with an outbreak in 1924, 
supposedly introduced from Denmark, 
the policy of slaughter was abandoned 
and that of segregation substituted. 
As a result the infection has apparently 
become firmly established in Sweden. 

Great Britain has applied the com- 
bined quarantine and slaughter meth- 
ods for many years, and sometimes 
has adopted measures which were even 
more stringent than any that have been 
used in the United States. A British 
official (Cope) asserted in 1899 that 
after his country’s experience with the 
disease it was “more dreaded by the 
farmers and stock raisers of Great 
Britain than cattle plague or pleuro- 


- Pneumonia, and they are now willing 


and ready to put up with any restric- 
tions, of however drastic a character, 
considered necessary by the central de- 
partment to stamp it out.” 

For several years prior to 1910, 
Great Britain was practically free from 
the disease. Outbreaks occurred in 
every year from 1910 to 1916, however, 
and after freedom in 1917 there was a 
recurrence in 1918. Since that time 
the disease has been almost constantly 
present in one part of the United 
Kingdom or another. 

The condition became serious in 
1923, when there were 1,929 outbreaks 
in 43 counties and 128,785 animals 
were slaughtered in efforts at eradica- 
tion. Also, in 1924, there were 1,515 
outbreaks and 88,850 animals slaugh- 
tered. There was some slight improve- 
ment during subsequent years. Out- 
breaks, however, continued annually, 
and during the first 13 weeks of 1928 
there were 87 outbreaks and 6,993 
animals slaughtered. 

Early in 1922 Scotland, for the first 
time since 1908, was invaded by the 
disease. Following prompt eradica- 
tion, the country remained free until 
October, 1923, when another outbreak 
occurred, followed by others in 1924 
and 1926. In 1926 the disease was ap- 
parently found in the carcasses of pigs 
imported from continental Europe. 


In 1922 and 1923 the disease ap- 
peared on the Channel Islands but was 
promptly eradicated. 

Ireland (Northern Ireland and the 
Irish Free State) has experienced vis- 
itations only aft rare intervals, as in 
1928, when there was an outbreak on 
the southeastern coast of the Irish 
Free State, which was eradicated 
without delay. 

A British Government committee 
which was appointed in 1922 to inves- 
tigate the situation and make recom- 
mendations reported that “in our view 
the principal causes which led to the 
outbreak becoming of such a_ wide- 
spread character were: (a) The delay 
in reporting disease in the initial case; 
(6) the contamination of railway load- 
ing docks, trucks, ete.; (c) the move- 
ment of animals after contact with 
infection in markets; (d) the rapid 
movement of animals, particularly 
steers, from market to market; (e) the 
delay in dealing with confirmed out- 
breaks of disease during the earlier 
stages of the outbreak; and (f) the 
movement of persons, vehicles, etc., 
from premises whereon outbreaks had 
occurred.” On the question of meth- 
ods of combating outbreaks the com- 
mittee reported: “We are in agree- 
ment with the majority of witnesses 
who have stated their opinion that the 
policy of slaughter is the correct one 
and should be maintained.” 

In November, 1906, the disease 
reached Belgium from France and by 
the end of the year every province in 
Belgium was affected, also the Neth- 
erlands. Efforts to eradicate it from 
Belgium were unavailing. The Neth- 
erlands, apparently, succeeded in 
stamping it out for about six months, 
but it reappeared and cases have been 
reported for several years, including 
1928. 

The disease is also reported as being 
more or less prevalent in Austria, 
Czechoslovakia, Denmark, France, 
Hungary, Italy, Poland, Russia, Spain, 
Switzerland, and the Balkan countries. 
Australia and New Zealand have re- 
mained free from it. 

There is less accurate information 
regarding Asia and Africa, but while 
Japan, the Union of South Africa, and 
many islands of the South Pacific are 
apparently free from the infection, it 
has been reported from India, Algeria, 
Tunisia, Morocco, Egypt, and the 
Sudan in Africa, and is known to be 
prevalent in China, the Philippines, 
and various islands of the East Indies. 
It is doubtful whether any considerable 
part of the Orient is free from it. 
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In South America the disease is re- 
ported as common in Brazil, Argentina, 
and Uruguay, and in some of the other 
countries of that continent. It ap- 
peared in Jamaica in the summer of 
1922 and spread extensively over the 
island. It was not eradicated finally 
until 1927. 

In 1926 there was an outbreak in the 
southeastern part of Mexico, which in 
December, 1927, was officially declared 
to be eradicated. 

Canada has been fortunate in main- 
taining freedom from the disease for 
many years. 


OUTBREAKS IN THE UNITED STATES 


Foot-and-mouth disease has appeared 
in the United States on several occa- 
sions—1870, 1880, 1884, 1902, 1908, 
1914, 1924 (twice), and 1929. 

The first outbreak in 1870 was intro- 
duced by way of Canada, where the 
infection was brought by an importa- 
tion of cattle from Scotland. It spread 
into the New England States and New 
York and appears to have been arrested 
within a few months. Its failure to 
spread more extensively and its early 
disappearance have been ascribed to 
favorable conditions, such as the move- 
ment of livestock from west to east, the 
limited trading at that period as com- 
pared with the present time, the re- 
striction of traffic by winter weather, 
and the infrequency of travel which 
obtained at that time among people. 

About 1880 there were two or three 
lots of animals brought to the United 
States affected with the disease, but 
there was no extension from the ani- 
mals originally affected. ‘ 

In 1884 there was a small outbreak 
at Portland, Me., caused by imported 
cattle, and the disease spread to a few 
herds outside of the quarantine station. 
Owing to the small number of animals 
affected and the limited area of terri- 
tory covered by the disease, it was 
easily brought under control. 

It will be observed that in all these 
early outbreaks the contagion was in- 
troduced with imported animals. Since 
the development of a stringent system 
of inspection and quarantine of im- 
ported livestock no instance of that 
kind has occurred. On subsequent oc- 
casions the infection has evidently been 
brought in with contaminated products 
or materials and not by means of live 
animals. 

In November, 1902, the disease was 
discovered in Massachusetts and Rhode 
Island. The earliest cases were traced 
to Chelsea, Mass., near the docks, and 
it was suspected for a time that the 


infection was brought in with foreign 
shipping, by some such means as hay, 
straw, halters, ropes, hides, hair, wool, 
etc. Later developments, however, and 
especially investigations into the cause 
of the 1908 outbreak, led to the belief 
that a more probable source of the 
infection was cowpox vaccine virus 
imported from a country where foot- 
and-mouth disease existed (probably 
Japan), the vaccine virus being con- 
taminated with the virus of foot-and. 
mouth disease. 

A Federal quarantine was declared 
by the Secretary of Agriculture on 
November 27, 1902, as soon as the 
nature of the disease was established, 
and steps for eradication were at once 
taken by the Bureau of Animal Indus- 
try of the United States Department 
of Agriculture in cooperation with 
authorities of the affected States, 
The methods followed consisted of 
inspection to trace and detect the 
disease, quarantine of infected premises 
and territory, slaughter and burial or 
burning of diseased and exposed ani- 
mals, and disinfection of premises. 

This outbreak involved Massachu- 
setts, New Hampshire, Vermont, and 
Rhode Island. It was eradicated in 
about six months. There were found 
infected 244 herds including 4,712 
cattle. Of these, 205 herds with 3,872 
cattle, as well as 360 hogs and 229 
sheep and goats, were slaughtered, 
The cattle infected but not slaughtered 
were those that either died or com- 
pletely recovered before slaughtering 
could be carried out. The animals 
slaughtered were valued at $184,155.10, 
and the Federal Government reim- 
bursed owners to the extent of 7 
per cent, or $128,908.57. It is under- 
stood that the States paid the re 
mainder. The total cost to the De 
partment of Agriculture of stamping 
out the disease was about $300,000." 

The next appearance of foot-and- 
mouth disease was early in November, 
1908, when it was observed in cattle 
near Danville, Pa. A Federal quaran- 
tine was issued November 12. The 
infection was traced back to the stock- 
yards at East Buffalo, N. Y., and to 
Detroit, Mich. The disease appeared 
in the States of Michigan, New York, 
Pennsylvania, and Maryland. A care 
ful and thorough investigation made 
by the writer in conjunction with M. J. 
Rosenau, of the Public Health Service, 
demonstrated that the outbreak started 
from calves used to propagate vaccine 


14 history of the outbreak of 19023 
appears in the Nineteenth Annual Report 
of the Bureau of Animal Industry (for 
1902), page 391. 
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virus at an establishment near Detroit, 
and that the source of the infection 
was contaminated Japanese vaccine 
yirus.’ 

Vigorous measures of eradication 
similar to those employed in 1902-3 
were at once put into effect and the 
disease was stamped out in about five 
months at an expense to the Depart- 
ment of Agriculture of about $300,000 
and to the States of about $113,000. 
The inspectors made 108,683 visits to 
farms, stockyards, ete., and inspected 
more than 1,500,000 animals (includ- 
ing reinspections). One hundred and 
fifty-seven premises were found- in- 
fected, and 3,636 animals (2,025 cattle, 
1,329 hogs, and 282 sheep and goats), 
valued at $90,033.18, were slaughtered. 
Owners were reimbursed for the value 
of their animals and property de- 
stroyed, one-third being paid by the 
States and two-thirds by the Federal 
Government. 

Another outbreak was discovered in 
the vicinity of Niles, Mich., in October, 
1914, after it had evidently been under 
way since August of that year. A 
campaign to check the spread of the 
disease and to stamp it out was imme- 
diately begun by the United States De- 
partment of Agriculture in cooperation 
with the State authorities. The first 
Federal quarantine was issued Octo- 
ber 19,1914. The outbreak turned out 
to be the most serious and extensive 
ever known in this country, the last 
infection not being disposed of until 
May, 1916. It spread into 22 States 
and the District of Columbia. The 
affected States were New Hampshire, 
Massachusetts, ‘Rhode Island, Con- 
necticut, New York, New Jersey, Penn- 
sylvania, Delaware, Maryland, Vir- 
ginia, West Virginia, Ohio, Michigan, 
Indiana, Kentucky, Wisconsin, Tlinois, 
Minnesota, Iowa, Kansas, Montana, 
and Washington. The Middle West- 
ern and Eastern States were mostly 
affected. The chief sufferer was Illi- 
‘hois, more than one-third of the total 
losses having occurred there. The 
Union Stock Yards at Chicago became 
infected early and were a source of dis- 
semination of the contagion in all di- 
rections. These yards and others found 


2A report of this investigation was pub- 
lished as Bureau of Animal Industry Cir- 
cular 147. A history of the 1908 outbreak 
was given in the Twenty-fifth Annual Re- 
port of the Bureau of. Animal Industry (for 
that year), page 379. It may be remarked 
that the importation and the domestic 
manufacture of vaccines and other biologi- 
cal products are now under Government 
supervision, those intended for use in human 
medicine being looked after by the Public 
Health Service and those for veterinary use 
by the Bureau of Animal Industry. 


infected were closed temporarily and 
disinfected. The methods of eradica- 
tion in general were the same as in the 
two preceding outbreaks, namely, quar- 
antine, inspection, slaughter of dis- 
eased and exposed animals, and disin- 
fection of premises. 

In round figures the total number 
of animals slaughtered in the outbreak 
was 172,000, comprising 77,000 cattle, 
85,000 swine, and 10,000 sheep, and 
including 114 goats and 9 deer. The 
appraised value of these animals was 
approximately $5,860,000, half of this 
expense being borne by the Federal 
Government and half by the several 
States involved. Other expenses 
brought the total Government expendi- 
tures to about $4,600,000. Adding the 
quotas expended by the States, the 
entire cost of eradicating the outbreak 
amounted to about $9,000,000.° 

In February, 1924, foot-and-mouth 
disease was discovered in California, 
its first appearance having been noted 
in two herds of dairy cattle near Oak- 
land. The source of the infection was 
unknown, but it is believed that it 
came from the Orient, as the disease 
was traced to hogs fed on garbage from 
ships. Eradication was promptly un- 
dertaken by Federal and State forces 
by methods followed in previous out- 
breaks. Some unusual difficulties were 
encountered in the spread of the dis- 
ease to large range herds and flocks in 
rough, inaccessible, poorly fenced coun- 
try and to deer in a national forest. 
The disease extended to 16 counties in 
California, and was eradicated in 10 
months. There was some recurrence 
of the disease, however, during the next 
year, and the last cases were disposed 
of by June 10, 1925. 

Before the California outbreak had 
been suppressed the disease also ap- 
peared in Texas late in September, 
1924, in a herd of Zebu cattle south of 
Houston. Investigation showed that 
the infection probably entered through 
a port on the Gulf of Mexico, there 
being no apparent connection with the 
outbreak in California. The Texas out- 
break, affecting two counties, was ap- 
parently suppressed within 30 days by 
the usual vigorous measures, but nearly 
a year later, in July, 1925, the disease 
reappeared on the same _ premises 
where it had first been found. Eradi- 
cation was completed in October. 

The animals slaughtered in eradicat- 
ing the California and Texas outbreaks 


8A full report of this outbreak may be 
found in United States Department of Agri- 
culture Circular No. 325, Foot-and-Mouth 
Disease, with Special Reference to the Out- 
break of 1914. 
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were as follows: In California, 58,791 
cattle, 28,382 sheep, 21,195 swine, 1,391 
goats, and 22,214 deer, making a total 
of 131,973 animals. In Texas, 29,323 
cattle, 1,429 sheep, 821 swine, and 345 
goats; total, 31,918 animals. The ap- 
praised value of animals and property 
destroyed in these outbreaks was more 
than $5,000,000.‘ 

The latest outbreak occurred in 
southern California in 1929, under 
much the same conditions as the pre- 
ceding California outbreak of 1924. A 
positive diagnosis of foot-and-mouth 


Figure 1.—Lesions of foot-and-mouth disease on tongue 


of cow 


disease was reported on January 18 
from a large herd of garbage-fed swine 
near Whittier, in Los Angeles County. 
The source of the infection was traced 
to garbage from a trading steamship 
which had recently docked at San 
Pedro after being supplied with fresh 
meat at a South American port. Fed- 
eral and State quarantines were at 
once put into effect and the herd of 
swine was slaughtered and buried on 
January 19. 

On January 30 the infection broke 
out in a herd of cattle about 8 


#A complete report of this outbreak was 
ublished in U. 8S. Department of Agricul- 
ure Circular No. 400, Foot-and-Mouth Dis- 

‘ease, with Special Reference to the Out- 
breaks in California, 1924, amd Texas, 1924 
and 1925, 


miles distant from the original out. 
break, and three days later another 
herd of cattle in the same vicinity ag 
the second one was found to be af. 
fected. Rigorous search disclosed no 
further infection until on February 6 
the disease again appeared 614 miles 
to the south, and 10 days later the in- 
fection was found on another farm a 
few miles away. The 1929 outbreak 
was confined to the five premises men- 
tioned, but 28 additional contact herds 
were also destroyed as a precautionary 
measure. Quarantine was removed 
from the affected area on 
March 18. 

The total number of an- 
imals slaughtered in the 
outbreak was 3,591, com- 
prising 277 cattle, 3,291 
swine, and 23 goats. The 
appraised value of the 
animals and of the prop- 
erty destroyed in disin- 
fecting the premises was 
$109,958. 


SYMPTOMS 


In three to six days, or 
even longer, after the ex- 
posure of the animal to 
the infection the disease 
makes its appearance. It 
is usualy first indicated 
by the animal suffering 
from a chill, quickly fol- 
lowed by an invasion of 
fever, which may cause 
the temperature to rise 
as high as 106° F. These 
symptoms are not always 
present, or may be in so 
slight a form as to escape 
notice. Following this in one or two 
days it will be noticed that small 
vesicles or blisters about the size of 
hempseeds or peas are making their 
appearance on the mucous membranes 
of the mouth at the border and upper 
surface of the tongue, near the tip, 
the inside of the cheeks, on the gums 
and the inner surface of the lips, or 
on the margin of the dental pad. 
These little blisters contain a yellow- 
ish, watery fluid and gradually become 
more extensive as the disease advances. 
Soon after the eruptions have appeared 
in the mouth of the animal it will be 
noticed that there is considerable swell- 
ing, redness, and tenderness manifest 
about the feet, at the coronet, and be- 
tween the digits of each foot. Erup- 
tions similar to those within the mouth 
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(fig. 1) make their appearance on 
these swollen regions of the foot 
(fig. 2) a day or two later, and at this 
stage it is usual to find that like lesions 
have made their appearance on the 
perineum of the victim. In the case 
of milk cows, the udder, and more par- 
ticularly the teats (fig. 3), show the 
same vesicular eruption, but the latter 
as the result of milking soon become 
covered with reddened spots deprived 
of the superficial layer of skin and may 
develop deep, obstinate fissures. 

As soon as the disease has become 
well established the patient evinces 
pain when attempting to eat; in fact 
the appetite is often so seriously af- 
fected that all feed is refused and the 
animal uneasily opens and shuts its 
mouth with a characteristic smacking 
sound, while strings of cohesive, ropy 
saliva hang suspended from the lips. 
With the advance of the disease the 
vesicles .have widened and extended 
until they may reach a diameter rang- 
ing from that of a dime to that of a 
silver dollar. These rupture soon after 
their appearance, sometimes on the 
first day, more rarely on the second 
or third day. After they have rup- 
tured, the grayish white membrane 
forming the blister may remain at- 
tached for a day or more, or disap- 
pear speedily and leave deeply red- 
dened sensitive spots or erosions, both 
within the mouth and upon the coronet 
and between the claws of the feet. 
Similar erosions, which quickly form 
scabs as a rule, may be noticed in 
cases in which the teats of milk cows 
have become affected, and instances 
are reported in which sloughing of the 
tegument immediately around the le- 
sions on the udder has occurred. Ow- 
ing to the tough, fibrous nature of the 
bovine skin, it is exceedingly rare for 
sloughing to occur on any part of the 
body other than those mentioned. 

The attack upon the feet of an 
animal is frequently manifested in all 
four feet at once, but one or more 
of the feet may entirely escape and re- 
main unaffected throughout the course 
of the disease. The ulceration of the 
interdigital tissue may extend to the 
ligaments of the fetlock or produce 
disease of the joint or bone. As the 
feet become sensitive and sore the ani- 
mal lies down persistently, and it has 
been found that bedsores develop with 
amazing rapidity in all such cases and 
wholly baffle all attempts at treatment 
until after the patient has regained 
its feet. 

The disease may attack some of the 
internal organs before it appears on 


any of the external tissues. These 
cases are very liable to prove quickly 
fatal. The animal dies from paralysis 
of the heart, due to formation of 
poisonous substances within the sys- 
tem, or it may suffocate by reason of 
the action of these same poisons on the 
tissues of the lungs, or it may choke 
to death as a result of paralysis of the 
throat. 

In cases of serious affection of the 
udder the erosions will often be found 
located within the passages of the teats, 
resulting in a “caked” udder, and the 
same toxic poisoning which is the 
cause of death in the apoplectiform 
types just mentioned may arise from 
this source. In any event, the milk 
from such cases will be found danger- 
ous for use, causing fatal diarrhea in 
sucking calves or young pigs and seri- 
ous illness in human consumers. The 
milk obtained from cows suffering with 


Fieurs 2.—Foot lesions of foot- 
and-mouth disease 


foot-and-mouth disease is not readily 
converted into either butter or cheese 
but remains thick, slimy, and inert in 
spite of churning and attempts at 
curdling. Pregnant animals may abort. 
In pigs, sheep, and goats the lesions in 
the foot are most common, but both 
forms may be observed or only the 
mouth lesions. 

When the disease has become fully 
established it will be found that the 
duration of the attack will vary greatly 
with different animals. From 10 to 
20 days are usually required for the 
recovery of the normal appetite and 
spirits in mild outbreaks, while the re- 
turn to a full flow of milk, in the case 
of milk cows, is seldom witnessed 
before the arrival of the following 
season, 

In the malignant type of the disease 
it requires from three months to a year 
for an animal to recover, The mor- 
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tality, as already stated, is usually 
low. The disease is more fatal in 
young animals that have been fed on 
infected milk, and produces death in 
from 60 to 80 per cent of these cases 
as a result of gastroenteritis. In the 
1914 outbreak numerous new centers of 
infection were started among hogs and 
calves which had been fed on un- 
pasteurized, infected milk from 
creameries, 


DIAGNOSIS 


This recognition of this affection 
should not, as a rule, be difficult when 
the disease is known to be in the vicin- 
ity. The combination of high fever, 
vesicular inflammation of the mouth, 
and hot, painful, swollen condition of 
the feet, followed 24 to 48 hours later 


Ficure 3.—Blisters and scabs of foot-and-mouth disease 


on teets 


by the appearance of numerous blisters 
varying in size from that of a pea to 
that of a walnut on the udder and feet 
and in the mouth should prevent any 
serious or long-continued error in the 
diagnosis. When the blisters have rup- 
tured, however, and the resulting le 
sions have become contaminated by 
numerous secondary forms of micro- 
organisms, the correct recognition of 
the disease may be involved in con- 
siderable difficulty. Nevertheless in 
the inoculation of calves and horses 
we have a certain and final test. In 
24 to 96 hours after inoculation the 
calves present the characteristic blist- 
ers, while the horses, in our experience, 
will remain unaffected. Such inocula- 
tion, however, should be practiced only 
by officials who are properly author- 
ized to deal with contagious diseases. 


HOW TO DISTINGUISH FOOT-AND-MOUTH DISEASE 
FROM OTHER AFFECTIONS 


The disease which may be most 
readily confounded with foot-and- 
mouth disease is vesicular stomatitis 
of horses and cattle, and experience 
has shown that a prompt and exact 
differentiation is accompanied with 
mumerous difficulties. The drooling, 
vesicles, and erosions are quite similar 
in appearance to those produced by 
foot-and-mouth disease, but in none of 
the animals examined in the field has 
there been found in vesicular stoma- 
titis any soreness of the feet, which is 
a common symptom of foot-and-mouth 
disease. Moreover, many horses have 
vesicular stomatitis, but horses have 
not been observed to contract foot-and- 
mouth disease in any of the previous 
foot-and-mouth outbreaks 
In the United States, 
Hundreds of hogs ex- 
posed to vesicular stoma- 
titis and in association 
with the sick animals in 
pastures have shown no 
signs of the malady, and 
this is regarded as signifi- 
cant, because hogs gen- 
erally are as susceptible 
to foot-and-mouth: disease 
as cattle. Exposed sheep 
also fail to show vesicu- 
lar stomatitis, yet these 
cloven-footed animals are 
susceptible to foot-and- 
mouth infection. In a 
number of cases of vesic- 
ular stomatitis the lesions 
appeared to be continu- 
ous or progressive and 
less simultaneous than in 
foot-and-mouth disease. 
In these instances sec- 
ondary lesions were apparent on a 
number of consecutive days in the 
mouths of both horses and cattle, and 
vesicles were observed on the bases of 
tongues whose free portions were al- 
most denuded of mucous membrane as 
a result of the rupture of similar vesi- 
cles six or seven days before. 

Complications are extremely rare in 
vesicular stomatitis, and either chronic 
diseases of the hoof nor mammitis have 
been observed following it. Sucking 
calves are seldom affected with the dis- 
ease, and rarely in other than a mild 
form, while an attack of foot-and- 
mouth disease in calves is always seri- 
ous and not infrequently fatal. The 
vesicles in foot-and-mouth disease as a 
rule are larger than in vesicular sto- 
matitis, and are more tightly filled 
with serous fluid. Furthermore, in- 
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stead of increasing in virulence by 
passage through a series of calves, as 
foot-and-mouth disease has always 
done in our previous experiments, vesi- 
cular stomatitis became greatly re- 
duced in virulence and required a 
constantly increasing period of incuba- 
tion before manifesting lesions of the 
disease, Although numerous filtrate 
experiments have been conducted, in no 
case has the disease been reproduced in 
this manner, which is also unlike our ex- 
periments with foot-and-mouth disease. 

The percentage of animals infected 
in each of the herds of cattle, and the 
history of exposure without transmis- 


become turbid. The inoculation test in 
the case of cowpox does not respond 
with fever and eruption for at least 10 
days, and often longer. 

Necrotic stomatitis (sore mouth due 
to a germ) may be distinguished from 
foot-and-mouth disease by the fact that 
in the latter disease there is a rapid in- 
fection of the entire herd, including the 
adult cattle, as well as the infection of 
hogs and sheep. The characteristic 
lesion of foot-and-mouth disease is the 
appearance of blisters containing a 
serous fluid on the mucous membrane 
of the mouth and the udder, teats, and 
feet of the affected animals. In 


Figure 4,—Inspectors cxamining cow for foot-and-mouth disease, They are equipped with 
rubber coats, gloves, boots, and hats, which are cleansed with disinfectants after each 
examination, in order to avoid spreading the contagion . 


sion of the disease except by immedi- 
ate contact, would indicate that this 
ailment is not the highly contagious 
foct-and-mouth disease, which, once it 
is introduced into a herd, quickly 
affects practically 100 per cent of the 
cattle and hogs on all the farms to 
which the virus may be carried by 
intermediate agencies. 

Cowpox or horsepox may be acci- 
dentally transmitted by inoculation. 
But the eruption of the “pox” goes 
on to the development of a pustule, 
whereas in foot-and-mouth disease the 
eruption is never more than a vesicle, 
even though the contained fluid may 


necrotic stomatitis blisters are never 
formed, destruction of the tissues oe- 
curring from the beginning and being 
followed by the formation of yellowish, 
cheesy patches principally found in- 
volving the lining membrane of the 
mouth, especially the tongue and 
cheeks. 

In mycotic stomatitis (sore mouth 
due to a fungus or mold), portions of 
the lining membrane of the mouth 
become inflamed and in a few days 
it changes to a croupous membrane 
which peels off, leaving a raw surface, 
while the thin skin between the toes 
may also be inflamed. The previous 
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history of the case; the failure of the 
blisters, if any appear, to spread ex- 
tensively; the absence of vesicular 
eruptions on other portions of the 
body, notably the udder and teats, and 
characteristically, the foot, together 
with the absence of rapid spread to 
practically all cattle in the herd and 
the complete negative character of 
inoculation of calves, distinguishes 
between the local disease named and 
foot-and-mouth disease. Mycotic sto- 
matitis occurs in only from 10 to 50 
per cent of the animals in a herd, usu- 
ally in the late summer or early fall 
after a dry spell, and it does not run a 
regular course. 

The lesion resulting from ergotism 
may be distinguished from those of 
foot-and-mouth disease by the lack of 
eruptions in the mouth and by the 
location of the disease at the tips of the 
ears, end of the tail, or on the lower 
part of the legs, usually below the 
knees or hocks. The lesion of ergotism 
does not take the form of pustules or 
blisters, but manifests itself first as a 
swelling about the ankle, which later 
may slough and circumscribe the limb, 
forming a deep crack, extending 
entirely around the limb and forming 
a distinct line of demarcation between 
the healthy skin above and the dis- 
eased below. The absence of ulcerous 
sores on the coronet and between the 
claws, together with the healthy condi- 
tion of the membranes of the mouth 
and the knowledge that the lesion on 
the limb in question extends uninter- 
ruptedly around it, should point con- 
clusively to a diagnosis of ergotism 
and to the exclusion of all fears of 
foot-and-mouth disease, 

In foul foot or ground itch of cattle, 
the inflammation of the skin and toes 
is general and not in certain spots, as 
in foot-and-mouth disease; the mouth 
remains unaffected and the presence 
of the disease may be traced to filth 
and poor drainage. 

The severer forms of foot-and-mouth 
disease may be confounded with cer- 
tain general diseases. Where gastro- 
intestinal symptoms predominate acute 
gastric catarrh or inflammation of the 
intestines might be thought of. In- 
volvement of the lungs might lead to a 
diagnosis of acute congestion of the 
lungs or pneumonia. This distinction 
is apparent in these diseases by the 
lack of vesicular eruption on the 
mucous membrane, or skin, and also 
by lack of evidences of infection in the 
herd or in neighboring animals, 
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PREVENTION AND ERADICATION 


The measures to be adopted to pre- 
vent the spread of the affection must 
take into consideration the highly in- 
fectious nature of the disease, its ease 
of dissemination, and the liability of 
the virus to live outside of the body of 
an animal for long periods. Great care 
should therefore be observed in keeping 
healthy animals unexposed to the con- 
tagion. When an outbreak occurs ina 
community, the owner should make 
every effort to keep other animals from 
coming in contact with his diseased 
cattle. This especially applies to dogs, 
cats, goats, and poultry, which usually 
have access to the stables and barn- 
yards and in this way furnish excellent 
means for disseminating the infectious 
principle. He should be equally par- 
ticular in prohibiting any person from 
entering his premises, especially an 
attendant or owner or other person in 
any way connected with livestock. 
Such a herd may be placed under quar- 
antine, with an inspector appointed to 
keep the premises under constant sur- 
veillance. 

This method of quarantine alone, 
although very satisfactory in many in- 
stances, is rather tardy in obtaining 
the desired results. The experience of 
European governments, already men- 
tioned, shows that eradication by this 
method alone, when the disease has 
obtained a foothold, is practically im- 
possible. For this reason when the 
disease breaks out in a country like the 
United States, where the contagion is 
liable to spread rapidly by means of 
infected cars, manure, hay, and other 
feed, and where the results of its ob- 
taining a firm foothold would be so 
disastrous, it seems that this method of 
temporizing is inadequate, and more 
radical steps are required in order to 
suppress and eradicate completely the 
infection in the quickest and most 
thorough manner possible. 

It therefore is deemed better to con- 
centrate the expense incident to the 
extermination of foot-and-mouth dis- 
ease by purchasing and slaughtering 
all affected and exposed animals sus- 
ceptible to the disease, after judicious 
appraisement. The carcasses of these 
animals should be totally destroyed, 
preferably by cremation, or by burying 
them in a hole 6 feet deep and cover- 
ing them with air-slaked lime (figs. 5 
and 6). The infected stable should be 
disinfected by thoroughly cleaning it, 
scrubbing the floor with hot water, 
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brushing down all loose dust from 
the walls, and tearing off all woodwork 
which is partially decayed (fig. 7). 
Then the whole interior of the stable 
should be disinfected with one of the 
following disinfectants: 

Chloride of lime, U. S. P. strength 
(30 per cent available chlorine), 1 
pound to 3 gallons of water. 

Caustic soda (94 to 96 per cent 
sodium hydroxide) 1% pounds, hy- 
drated lime 6 pounds to 10 gallons of 
water. 

Formaldehyde, 1 quart 40 per cent 
solution to 5 gallons of water. 

A 3 per cent solution of cresol com- 
pound, U. 8. P., or accepted substitute 


Figurs 5.—Method of slaughtering and burying cattle. 
to allow carcasses to be covered with at least 5 feet of dirt. 
the trench and there killed, usually by shooting. 
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the United States, Denmark, Great 
Britain, and a few other countries, 
demonstrates in a striking manner the 
efficacy of slaughtering and the futility 
of relying upon quarantine alone in 
stamping out the disease, 

Inoculation has been adopted in some 
countries in order to have the disease 
spread quickly through the herds, and 
although this practice has undoubted 
value where the disease is indigenous, 
it is not desirable in this country and 
should not be adopted. 

Medical treatment with a view to 
curing affected animals is not to be 
recommended under conditions pre- 
vailing in the United States, where the 


The trench is deep enough 
Animals are led into 
Hides are slashed to prevent 


anyone from exhuming carcasses in order to get the hides, and carcasses are cut 


open and covered with quicklime 


therefor, containing at least 50 per cent 
cresylie acid. 

All stable utensils should be thor- 
oughly cleaned and disinfected by the 
application of a solution of one of 
the above disinfectants. The manure 
should be burned or disinfected and 
spread over ground (other than 
meadow land) that is to be turned 
under. No other cattle should be pur- 
chased for at least 60 days after the 
complete disinfection of the premises. 

The success in eradicating the dis- 
ease by combined quarantine, slaugh- 
ter, and disinfection, as practiced in 


disease has not become established, and 
the first object is to stamp it out as 
quickly as possible. Even though 
most animals would recover with or 
without treatment, it would be prac- 
tically impossible, while they were 
being held for recovery, to prevent the 
spread of the infection to others. The 
disease would be liable to spread faster 
than it could be cured. As already 
pointed out, it has been found impos- 
sible to prevent absolutely the spread 
of the contagion by the strictest quar- 
antine alone, under the usual farm 
conditions. In addition, the affected 
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Ficure 6.—Steps in destroying carcasses by incineration. Top—Network of steel 
rails, forming a grill. Center—Making preparations for burning carcasses. Bot- 
tom—lIncineration in progress. Wood and crude oil are the fuels commonly used 
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animals that have passed through the 
disease may become a source of further 
infection as virus carriers for weeks 
and months after they have apparently 
recovered, and are susceptible of rein- 
fection, aS one attack does not confer 
permanent immunity. 


FOOT-AND-MOUTH DISEASE IN MAN 


Foot-and-mouth disease is primarily 
and principally a disease of cattle, 
swine, goats, and sheep; secondarily 
and casually, a disease of man. It is 
transmissible to man through the eat- 
ing or drinking of raw milk, butter- 
milk, butter, cheese, or whey from ani- 
mals suffering from foot-and-mouth dis- 


Ficurp 7.—Cleaning a stable in preparation for its disinfection. 
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infected through contact with the dis- 
eased parts or by milking, slaughter- 
ing, or caring for the animals. 

The symptoms in man resemble those 
observed in animals. There is fever, 
sometimes vomiting, painful swallow- 
ing, heat, and dryness of the mouth, 
followed by an eruption of vesicles on 
the mucous membrane of the mouth, 
and very rarely by similar ones on the 
fingers. The vesicles appear on the 
lips, gums, cheek, and edge of the 
tongue, and are about the size of a 
pea. The vesicles soon rupture, leay- 
ing a small erosion, which is soon cov- 
ered by a thin crust, under which the 
new formation of epithelium proceeds 
rapidly. The skin eruption mostly ap- 


Thorough clean- 


ing is an essential first step in order that the disinfectants may be sure to reach 


the germs or virus to be destroyed 


ease. It is also transmitted directly, 
though more rarely, from the salivary 
secretions or other infected material 
which may gain entrance through the 
mucous membrane of the mouth. It 
is doubtful whether the disease can be 
transmitted to man by cutaneous or 
subcutaneous inoculation, though it is 
probable that the infection may be 
communicated if the virus directly 
enters the blood through wounds of 
any kind. Children are not infre 
quently infected by drinking unboiled 
or unpasteurized milk during the pe- 
riods in which the disease is prevalent 
in the neighborhood, while persons in 
charge of diseased animals may become 


pears on the hands, tips of the fingers, 
bases of the nails, and more seldom on 
the toes and other parts of the body. 
Besides these local changes, during the 
course of the disease there are occa- 
sionally observed headache, pain in the 
limbs, vertigo, abdominal cramps,.vom- 


iting, diarrhea, and weakness. The 
disease is very rarely fatal, usually ap- 
pearing in a very mild form except in 
weakened children, in whom an ac- 
companying intestinal catarrh may 
lead to a fatal termination. 
Veterinarians who have had consid- 
erable experience with the disease 
among animals regard the human af- 
fection as by no means uncommon in 
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countries where foot-and-mouth dis- 
ease prevails, but the disturbance of 
health is usually too slight to come to 
the notice of the family physician. 
But few outbreaks of the disease 
have occurred in the United States, 
and therefore cases of its transmission 
to man in this country are quite rare. 
James Law reports having observed 
the disease in man from drinking in- 
fected milk during the epizootic of 
1870 in the Eastern States, but the 
outbreaks of 1880 and 1884 affected 
such a small number of animals and 
were so quickly suppressed that no 
instance of its transmission to man 
was recorded. A few cases have been 
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reported by Brush accompanying the 
New England outbreak of 1902. Sim- 
ilar reports have been likewise re- 
ceived concerning the appearance of 
vesicular eruptions in the mouths of 
children during the 1908 and 1914 out- 
breaks, and the history of these cases 
incriminates the milk supply. 

Experiments by Loeffler and Froesch, 
as well as other experiments in Den- 
mark and Germany, indicate that the 
infection is comparatively easy to de- 
stroy by heat or the usual antiseptics. 
Milk pasteurized at a temperature of 
60° C. (140° F.) for 20 minutes is safe 
so far as infection by foot-and-mouth 
disease is concerned. 
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OOT-AND-MOUTH DISEASE is one of the most 

universal diseases of cattle, as well as one of 
the most difficult to suppress. Although essentially 
a disease of cattle, most other farm animals are 
susceptible in varying degrees. 

Although not so malignant as some other animal 
diseases, it nevertheless has been known to cause 
serious mortality, especially in young animals. Its 
worst menace, however, consists in its extreme con- 
tagiousness, so that when it makes its appearance 
anywhere it is liable to spread with great rapidity 
in all directions where there is any movement of 
livestock. Not only so, but the infection may be 
carried by persons, dogs, birds, etc., and by infected 
hay, straw, or other materials coming in contact 
with susceptible animals. It is evident, therefore, 
that only the most prompt and vigorous measures 
are of any value in eradicating it. 

In most European countries the disease has gained 
such a foothold that it has probably become a per- 
manent infection. 

The United States has suffered nine foot-and- 
mouth visitations, ranging in date from 1870 to 1929. 
Fortunately, after persistent efforts by the Govern- 
ment, the States, local authorities, and individual 
stockmen, each outbreak was entirely stamped out. 


Washington, D.C. Issued April 22, 1915 
Revised October 1938 
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NATURE AND CHARACTERISTICS OF FOOT-AND-MOUTH DISEASE 


OOT-AND-MOUTH DISEASE, also known as aphthous fever, 

epizeotic aphtha, and eczema contagiosa, 1s an acute, highly com- 
municable disease chiefly confined to ¢ loven-footed animals and char- 
acterized by an eruption of vesicles or blisters on the mucous mem- 
brane of the mouth and on the skin between the toes and above the 
hoofs. The vesicles rupture, forming erosions and ulcerations; there 
are also salivation, tenderness of the affected parts, loss of appetite, 
lameness, emaciation, and diminution in the quantity of milk secreted. 

Although the mortality from the disease is not generally so high as 
in the case of other infectious animal diseases, in some outbreaks 
the death rate has been very heavy, especially in young animals. 
Even when the mortality is low, the damaging effect of the disease on 
the affected animals is serious; and this, together with its ability to 
spread rapidly from animal to animal and from one community to 
another, places foot-and-mouth disease in the front rank of the dev- 
astating «liseases. The disease has been known for centuries and has 
existed for long periods in many countries, despite the more or less 
vigorous methods used for its control. 

The tremendous rav ages of foot-and-mouth disease are seen in the 
number and variety of the species attacked. Although it may be 
regarded as essentially a disease of cattle, hogs seem to be as easy 
a prey. Almost in the same grade of receptivity are goats and sheep. 
Next in order of susceptibility come the buffalo, American bison, 
camel, deer, chamois, llama, giraffe, and antelope. 

Horses have not been found to be susceptible to the disease. A1- 
though dogs, cats, and rabbits have been infected artificially they 
evidently do al contract the disease under natural conditions. Wild 
rats, on the other hand, have been found to be susceptible, and there 
are indications that rats may acquire infection under natural condi- 
tions. Poultry have not been found to be susceptible. 

'oot-and-mouth disease is transmissible to man, as has been shown 
definitely by several accidental laboratory infections and several other 
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well-substantiated cases. Investigators have come to believe, how- 
ever, that man is not readily susc ‘eptible. 

It is definitely recognized that foot-and-mouth disease is propa- 
gated by a specific virus and that every outbreak starts bons some 
preexisting outbreak. 

Experiments have shown that the virus will pass through standard 
germproof filters: this indicates its minute size and the reason it has 
not been detected by the staining methods. The contagion may be 
found in the serum of the vesicles and vesicle coverings on the mouth, 
feet, and udder; in the saliva, milk, and various secretions and excre- 
tions; also in the blood during the rise of temperature. 

A wide distribution of the virus and a rapid infection of a herd 
are the result. Animals may be infected directly by contact with 
diseased animals or indirectly from infected manure, hay, utensils, 
drinking troughs, railway cars, animal markets, barnyards, and pas- 
tures, Human bei ‘ings may carry the virus on their shoes and cloth- 
ing and even on their hands when milking, since the udder is ocea- 
sionally the seat of the eruption. It may also be carried by dogs, 

cats, rats, chickens, pigeons, and other birds. Milk in a raw state 
may also transmit the disease to animals fed with it. 

Infected animals even before they show any visible symptoms of 
the disease may eliminate virus from their bodies in large quantities, 
thus acting as an unsuspected source of spread of the disease. Foot- 
and-mouth disease may attack the same animal several times. Al- 
though an attack of the disease produces an immunity that may last 
for a long time, it has been found in recent years that there are at 
least three types of virus and while an animal after recovery from the 
disease produced by one type is immune to that type, it is readily 
infected with the other types of the virus. The period of incuba- 
tion—that is, the time elapsing between the exposure of an animal to 
infection and the developme nt of the disease in that animal—is vari- 
able, usually from 3 to 6 days. The disease, however, may appear in 
24 hours or, in exceptional cases, not for 18 days or even longer. 


LOSSES DUE TO FOOT-AND-MOUTH DISEASE 


The highly contagious character of foot-and-mouth disease and its 
rapid spread to practically all exposed, susceptible animals lead to 
heavy losses. 

The mortality from the disease may vary between wide limits. In 
the mild form of the disease the losses from death may be about 
3 percent of the affected animals. [owever, in the malignant type 
of the disease the mortality is greatly increased, and in the severe 
epizootics which visited Europe between 1918 and 1921, the mortality 
reached from 30 to 50 percent of the adult animals in some affected 
areas, 

In addition to the direct loss from deaths of animals from the dis- 
ease, a great loss is also sustained as a result of the animal having 
had the disease. As the disease progresses the animal, because of the 
pain and fever, loses weight rapidly, and in lactating animals there is 
a reduction in milk secretion. The udder often becomes inflamed and 
in many cases is ruined by the formation of abscesses. The value of 
many milking animals is permanently impaired. Inflammation of 
the feet may in many cases cause considerable difficulty, particularly 
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where secondary infections take place. The animals are permanently 
lamed in many cases and their value consequently impaired. Abor- 
tion is frequent with pregnant animals, and typical lesions have been 
observed in the newborn at birth. Altogether these losses may 
amount to from 20 to 30 percent of the value of the affected animals. 

There are also indirect losses of a commercial nature. Dairy farm- 
ers are put out of business for a time. Necessary quarantine restric- 
tions greatly interfere with the movement of livestock and such com- 
modities as ‘hay, straw, hides, and farm produce. The business of the 
stockyards and slaughtering centers is greatly interfered with. 
Sometimes it is necessary to close stockyards for disinfection. The 
whole business of marketing, transporting, feeding, and slaughtering 
is interrupted and deranged. Losses of this character may reac h 
enormous proportions. 

Evidence as to the monetary losses suffered by countries in which 
foot-and-mouth disease has become established may be gathered 
from the fact that the estimated direct loss to the livestock industry 
in Germany during the epizootics of 1920 and 1921 was about. $119.- 
000,000. This sum does not include losses caused by disruption of 
business caused by quarantine restrictions. Again in Switzerland, for 
example, the losses from this epizootic from the period 1920-21 were 
reported to be about $70,000,000. These figures are especially signifi- 
cant in view of the fact that the number of suse eptible animals in 
Switzerland at that time was less than one-fiftieth of the number in 
the United States and that the area of that country is less than half 
that of the State of Maine. The figures give some idea of the losses 
that the disease would cause in this country if it once became estab- 
lished. 


SYMPTOMS 


The virus first attacks such tissue as the lining membranes of the 
mouth, tongue, and digestive tract, as well as “tissue between the 
toes and around the top of the hoof. <A vesicle or blister forms at 
the site of entrance of the virus, which is followed in 24 to 48 hours 
by a rise in temperature and an invasion of the virus into the blood ; 
the virus is carried * distant parts of the body where it again at- 
tacks various tissues, causing blisters to form in the mouth, tongue 
(fig. 1), lips, and hebwesy the toes and around the coronet. 
The temperature usually drops at this stage of the disease, but 
the animal shows visible evidence of sickness. There is loss of ap- 
petite, a suppression of milk, depression, and evidence of lameness, 
which increases markedly in a few days. The vesicles or blisters 
soon rupture, discharging a clear or somewhat cloudy fluid. At the 
site of the vesicles there remains a raw, eroded surface which may 
have jagged fragments of loose tissue attached to it (fig. 2). These, 
however, soon disappear after the rupture of the vesicles. In milk 
cows vesicles may also appear on the teats and udder (fig. 3). 

The various lesions are extremely painful to the animal, and in 
cattle there is usually excessive salivation to such an extent that the 
saliva sometimes hangs in strings from the mouth. (See cover page.) 
Many of the animals make a peculiar smacking sound with the lips. 
Complications ¢ ‘aused by invasion of micro-organisms in the lesions 


follow in most cases. 





4 FARMERS’ BULLETIN 666 


The attack upon the feet of an animal is frequently manifested in 
all four feet at once, but one or more of the feet may entirely escape 
and remain unaffected throughout the course of the disease. The 


Figure 1.—Tongue from a cow that was badly infected with foot-and-mouth disease. The 
dark areas are vesicles that characterize the disease. The large one on the upper mar- 
gin is the eroded area left by a broken vesicle, the darker one at the left with a flap is 
a freshly broken vesicle, and the three light-colored ones at the right are newly formed 
and about ready to break. The dark area at the extreme right is a broken vesicle. 


ulceration of the tissue between the toes may extend to the ligaments 
of the fetlock or produce disease of the joint or bone. As the feet 
become sensitive and sore the animal lies down persistently, and it 
has been found that bedsores develop with amazing rapidity in all 


Fictre 2.—Foot lesions of foot-and-mouth disease. Note the eroded tissue in the cleft of 
the hoof. 


such cases and wholly baffle all attempts at treatment until after the 
animal has regained its feet. 

The disease may attack some of the internal organs before it ap- 
pears on any of the external tissues. These cases are very likely to 
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prove quickly fatal. The animal dies from paralysis of the heart, due 
to formation of poisonous substances within the system, or it ‘may 
suffocate by reason of the action of these same poisons on the tissues 
of the lungs, or it may choke to death as a result of paralysis of the 
throat. 

In cases of serious affection of the udder the erosions will often be 
found located within the passages of the teats, resulting in a “caked” 
udder, and the same toxic poisoning which is the cause of death in 
the apoplectiform types just mentioned may arise from this source. 
In any event, the milk from such cases will be found dangerous for 
use, causing fatal diar- 
rhea in suckling calves 
or young pigs: and seri- 
ous illness in human 
consumers. 

Pregnant animals 
may abort. In pigs, 
sheep, and goats the 
lesions in the foot are 
most common, but 
both forms may be ob- 
served or only the 
mouth lesions. 

When the disease 
has become fully es- 
tablished, it will be 
found that the dura- 
tion of the attack will — : ro ne 
vary gre itly w ith dif- FIGURE 3.—Blisters a SS ee foot-and-mouth disease 
ferent animals. From 
10 to 20 days are usually required for the recovery of the normal 
appetite and spirits in mild outbreaks, while the return to a full 
flow of milk, in the case of milk cows, is seldom witnessed before 
the arrival of the following season. 

In the malignant type of the disease it requires from three months 
to a year for an animal to recover. The mortality, as already stated, 
is usually low. The disease is more fatal in young animals that have 
been fed on infected milk, and produces death in “from 60 to 80 per- 
cent of these cases as a result of gastroenteritis. 





DIAGNOSIS 


The diagnosis of foot-and-mouth disease is not, as a rule, difficult 
when the disease is known to exist in the vicinity. However, the 
far-reaching effect of the pronouncement of foot-and-mouth disease 
in this country makes the initial diagnosis of great importance. The 
prompt recognition of the disease is likewise of paramount im- 
portance in its effective control. The actual diagnosis of the disease 
when it first makes its appearance should, therefore, be left to the 
judgment of qualified persons, skilled in making observations and 
tests which distinguish this disease from vesicular stomatitis and 
other somewhat similar maladies. 
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It is the duty of livestock men to call the attention of State and 
Federal authovities immediately to animals suspected of having foot- 
and-mouth disease. 

The following conditions are grounds for suspecting the pres- 
ence of the disease: A combination of high fever, vesicular inflam- 
mation of the mouth, and hot, painful, swollen condition of the feet. 
These symptoms. when followed 24 to 48 hours later by the appear- 
ance of numerous blisters varying in size from that of a pea to that 
of a walnut on the udder and feet and in the mouth, should prevent 
any serious or long-continued error in the diagnosis. When the blis- 
ters have ruptured, however, and the resulting lesions have become 
contaminated by numerous secondary forms of micro- organisms, the 
correct recognition of the disease may be involved in considerable 
difficulty. Nevertheless in the inoculation of calves and horses there 
is a certain and final test. In 24 to 96 hours after inoculation the 
salves present the characteristic blisters, while the horses, in our 
experience, will remain unaffected. Such inoculation, however. 
should be practiced only by officials who are properly authorized to 
deal with contagious diseases. 


METHODS OF ERADICATION 


The measures to be adopted to prevent the spread of the affection 
must take into consideration the highly infectious nature of the dis- 
ease, its ease of dissemination, and the ability of the virus to live 
outside of the body of an animal for long periods, Great care should 
therefore be observed in keeping healthy animals unexposed to the 
contagion. When an outbreak occurs in a community, the owner 
should make every effort to keep other animals from coming in con- 
tact with his diseased cattle. This especially applies to dogs, cats, 
goats, and poultry, which usually have access ‘to the stables and ons 
y yards and in this w ay furnish excellent means for disseminating the 
infectious principle. He should be equally particular in prohibiting 
any person from entering his premises, especially an attendant or 
owner or other person in any way connected with livestock. Such a 
herd may be placed under quarantine, with an inspector appointed to 
keep the premises under constant surveillance. 

There are two generally recognized methods of combating foot- 
and-mouth disease : (1) The slaughter method, which is used in the 
United States, and (2) the quarantine procedure, which may at times 
involve some use of the slaughter method. 

The first or slaughter method has for its object the complete eradi- 
cation of the disease and consists of a rigid quarantine of infected 
premises, the slaughter of all infected and exposed animals in the 
shortest possible time, and the cleaning and disinfection of the 
premises, including all buildings and runs used by infected animals. 
By using this method, as has been amply shown in the United States, 
the disease can be absolutely eradicated. 

The second, or quarantine method, consists in the main in the 
isolation and treatment of infected animals. That this method will 
not eradicate the disease in most instances is shown by its continued 
presence in countries where the plan is in use. 

In a country such as the United States that is free from foot-and- 
mouth disease and protected from it by geographical situation and 
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quarantine regulations, the slaughter method is the logical one to 
use when the disease makes its appearance. That this method is the 
most practical one for wiping out epizootics under the above condi- 
tions 1s recognized by all authorities on foot-and-mouth disease. 

The principle of the slaughter method is the prompt eradication 
of the disease before it can gain any foothold in the country. The 
success of this method depends on prompt action by the author a 
with the full cooperation of the livestock industry and the public a 
large. The sooner all animals having the disease are discovered ae 
slaughtered, the more quickly the disease will be eradicated. As the 
disease is of such a highly infectious nature, it is extremely impor- 
tant that all infected and exposed animals be destroyed and their car- 
casses buried or burned as quickly as possible so that all sources of 
infection are eliminated, as it is well-known that the affected animal 
itself is the chief source of the spread of the disease. This applies 
particularly to animals that are in the very early stages of the dis- 
ease. Vigorous cleaning, disinfection, quarantine, and inspection 
measures are also necessary adjuncts to the successful carrying out 
of the slaughter method. 

In countries where foot-and-mouth disease has gained a strong 
foothold as a result of the long period of activity of the virus, their 
geographical location, and their consequent inability to prevent the 
introduction of the disease, the slaughter method cannot be employed 
economically, and such countries are compelled to adopt the next- 
best means, namely, the quarantine method. Many countries of con- 
tinental Europe must rely on this method in their attempts to con- 
trol the disease. 

However, the quarantine method will not free a country of the 
infection, as is shown by the fact that the European countries have 
followed this procedure and still have the disease. 

The United States has demonstrated that the disease can be en- 
tirely eradicated by the slaughter method at a much less cost than 
the financial losses would be if the disease were allowed to become 
well-established. 

In Switzerland also the veterinary officials have, in recent years, 
demonstrated the practicability of the slaughter method, and they 
believe that it is the only efficient method af avalinetina the perma- 
nent carriers and bringing about the final suppression of the disease. 
Representatives from that country who attended the Twelfth Inter- 

national Veterinary Congress, in 1934, recommended that the veteri- 
nary sanitary officials in every country favor the support of the prac- 
tice of slaughtering all animals in herds affected with foot-and- 


mouth disease. 
THE DISEASE IN OTHER COUNTRIES 


Foot-and-mouth disease has prevailed in Europe for a great many 
years and has occasioned tremendous economic losses there. 

An outbreak which appeared in Germany in 1888 increased steadily 
until 1892, when it diminished gradually for a few years, but the 
disease again reached great proportions in 1899. Thereafter it con- 
tinued to a greater or less extent until in 1911 it attained a virulence 
previously unequaled, and approximately one out of seven of the sus- 
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ceptible animals was affected. The government attempted to control 
outbreaks by slaughter of infected herds, but the pestilence had 
gained too much headway and was too firmly established in various 
portions of the country for this method to succeed, and it had to be 
abandoned. In portions of Germany the farmers, realizing that the 
disease is inevitable, make haste to be done with it by exposing their 
stock deliberately to mild cases in the hope that this will result in an 
immediate mild attack and immunity for several years thereafter. 
Such immunity, however, is very uncertain. As soon as an animal’s 
period of acc quired immunity is over and favorable conditions present 
themselves, the contagion breaks out with renewed virulence. 

Great Britain, Denmark, Sweden, and Norway, on account of 
their comparatively isolated positions, have been more successful 
in keeping out the disease. 

Great Britain has applied the combined quarantine and slaughter 
methods for many years, and sometimes has adopted measures which 
were even more stringent than any that have been used in the United 
States. A British official (Cope) asserted in 1899 that after his 
country’s experience with the disease it was— 
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more dreaded by the farmers and stock raisers of Great Britain than cattle 
plague or pleuropneumonia, and they are now willing and ready to put up 
with any restrictions, of however drastic a character, considered necessary by 
the central department to stamp it out. 

For several years prior to 1910 Great Britain was practically free 
from the disease. Outbreaks occurred in every year from 1910 to 
1916, however, and after freedom in 1917 there was a recurrence in 
1918. Since that time the disease has been almost constantly present 
in one part of the United Kingdom or another. The condition be- 
came serious in 1923 when there were 1,929 outbreaks in 43 counties 
and 128,785 animals were slaughtered in efforts at eradication. Also 
in 1924 there were 1,515 outbreaks and 88,850 animals slaughtered. 
There was slight improvement during subsequent years. Outbreaks, 
however, continued annually, among “the worst being in 1926, 193 
and 1937-38. 

In June 1931 the disease appeared in England in an extremely 
serious outbreak and threatened to sweep the whole country. Prompt 
and energetic steps taken by the British Veterinary Service, however, 
proved effective in limiting the extension of the infection, which 
had quickly invaded E ngland and Scotland, countries that for 
several years had enjoyed ‘freedom from the disease. Previous out- 
breaks in Scotland since 1908 had occurred in 1922, 1923, 1924, and 
1926. In the last-mentioned year the disease was apparently found 
in the carcasses of pigs imported from continental E ere 

In 1922 and 1923 the disease appeared on the Channel Islands, was 
promptly eradicated, but appeared again in 1938. 

Ireland (Northern Treland and the Trish Free State) has expe- 
rienced visitations only at rare intervals, as in 1928 when there was 
an outbreak on the southeastern coast of the Irish Free State and in 
1931 when the disease appeared in Northern Ireland almost simulta- 
neously with outbreaks in England and Scotland. 

A British Government committee which was appointed in 1922 
to investigate the situation and make recommendations reported 
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in our view the principal causes which led to the outbreak becoming of such a 
widespread character were (a) the delay in reporting disease in the initial 
ease; (b) the contamination of railway loading docks, trucks, ete.; (¢) the 
movement of animals after contact with infection in markets; (@) the rapid 
movement of animals, particularly steers, from market to market; (e) the delay 
in dealing with confirmed outbreaks of disense during the earlier stages of the 
outbreak ; and (ff) the movement of persons, vehicles, etc., from premises whereon 
outbreaks had occurred. 

On the question of methods of combating outbreaks the committee 
reported : 

We are in agreement with the majority of witnesses who have stated their 
opinion that the policy of slaughter is the correct one and should be main- 
tained. 

In recent years the disease has been more or less prevalent in Bel- 
gium, Czechoslovakia, France, Germany, Netherlands, Italy, Union 
of Soviet Socialist Republics, Spain, and the Balkan countries. 
Switzerland, although subject to invasions, has been successful in 
recent years in aceomplishing eradication of outbreaks by the use of 
the slaughter method. During the 1937-38 outbreak the disease ex- 
tended to all countries in central Europe except Hungary. 

There is less accurate information regarding Asia and ‘Africa, but 
while Japan and many islands of the South Pacific are apparently 
free from the infection, it has been reported from tating Algeria, 
Tunisia, Morocco, Egypt, the Sudan, Nigeria, Rhodesia, Bechuana- 
land, and other portions of Africa. In 1933 the disease was intro- 
duced into the Union of South Africa from the Bechuanaland Pro- 
tectorate but was successfully eradicated. In 1937 another outbreak 
occurred in the Union of South Africa. The disease is known to be 
prevalent in China, the Philippines, and various islands of the East 
Indies. It is doubtful whether any considerable part of the Orient 
is free from it. 

In South America the disease is reported as common in the prin- 
cipal livestock countries—Argentina, Brazil, Paraguay, and Uru- 
ous ay—and in all but two of the other countries of that continent. It 
appeared in Jamaica in the summer of 1922 and spread extensively 
over the island. It was not finally eradicated there until 1927. 

In North America, Canada has been free from the disease for 
many years. In 1926 there was an outbreak in the southeastern part 
of Mexico, which in December 1927, was officially declared to be 
eradicated. Since then Mexico and all countries of Central America 
have remained free from the disease. 

Australia and New Zealand have been fortunate in maintaining 
freedom from the disease for many vears. 


MEASURES FOR THE CONTROL OF THE DISEASE IN EUROPE 


As already pointed out, in many countries of continental Europe, 
foot-and-mouth disease has gained a strong foothold. This has been 
the occasion for much research and special study in European coun- 
tries on methods of dealing with the disease. Germany, Belgium, 
Switzerland, Sweden, and the Netherlands have provisions in their 
laws for the slaughter of infected herds with compensation to the 
owner. These provisions can be put into effect whenever those in 
control believe that by so doing the extension of the disease can be 
prevented. 
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Reliance is placed principally, however, on a method of strict iso- 
lation and quarantine, although the slaughter method even in some 
of those countries is practiced at times, as for example, where an out- 
break starts in a new center and where conditions are favorable for 
stamping out the infection before it can spread. 

The regulations of the different European countries concerning 
control measures are nearly all alike since those responsible for the 
promulgation of these regulations are well acquainted with the facts 
regarding the disease. The application of these rules, however, as 
well as the vigor with which the regulations are enforced differs in 
various countries, depending on the extent of the disease, the geo- 
graphical location, and the economic conditions of the country. 

The regulations of the various countries require in general: (1) 
Mandatory reports of cases of foot-and-mouth disease (or suspected 
cases) by had owners, veterinarians, and others to the local police 
or other authority; (2) quarantine of premises on which infected 
animals are found; (3) quarantine of a zone surrounding the infected 
farm; (4) restrictions on the movement of livestock and people in 
these zones, as well as on cattle products, feed, or other material 
capable of spreading the infection; (5) periodic disinfection on the 
infected farms; and (6) quarantine removal a certain number of 
days after the recovery or disposal of the last infected animal and 
after appropriate disinfection of the premises and the recovered ani- 
mals. Infected animals are made as comfortable as_ possible, and 
symptomatic and supportive treatment is administered. The use of 
a hyperimmune serum, as prepared in Germany, has been of some 
benefit in the treatment of the disease. If it is given early, the 
severity of the disease is decreased and the mortality reduced. It has 
little value when given in the later stages of the disease. The use 
of the serum, however, is limited since it protects animals from the 
disease for only a short period, 10 days to 2 weeks, and in some cases 
it affords little protection. Moreover, large doses must be used and 
since the serum is expensive, its use is usually limited to the more 
valuable animals, 

In some of the countries, in recent years, a system has been devel- 
oped whereby all the animals, in a herd where infection is found, 
are artificially inoculated with virulent virus and at the same time 
given an injection of hyperimmune serum. This has for its object 
the quick spread of the disease to all the susceptible animals (the 
serum reducing the effects of the disease) and thus reducing the 
quarantine period and the losses resulting from quarantine. In spite 
of these various measures, foot-and-mouth disease is ever present and 
continues to take heavy toll in a considerable number of countries. 


OUTBREAKS IN THE UNITED STATES 





Foot-and-mouth disease has appeared in the United States on sev- 
eral occasions—1870, 1880, 1884, 1902, 1908, 1914, 1924 (twice), and 
1929. 

The first outbreak in 1870 was introduced by way of Canada, where 
the infection was brought by an importation of cattle from Scotland. 
It spread into the New England States and New York and appears 
to have been arrested within a few months. Its failure to spread more 
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extensively and its early disappearance has been ascribed to favor- 
able conditions, such as the movement of livestock from West to East, 
the limited trading at that period as compared with the present time, 
the restriction of traffic by winter weather, and the infrequency of 
travel which obtained at that time among people. 

About 1880 there were two or three lots of animals brought to the 
United States affected with the disease, but there was no extension 
from the animals originally affected. 

In 1884 there was a small outbreak at Portland, Maine, caused by 
imported cattle, and the disease spread to a few herds outside of the 
quarantine station. Owing to the small number of animals affected 
and the limited area of territory covered by the disease, it was easily 
brought under control. 

It will be observed that in all these early outbreaks the contagion 
was introduced with imported animals. Since the development of a 
stringent system of inspection and quarantine of imported livestock 
no instance of that kind has occurred. On subsequent occasions the 
infection has evidently been brought in with contaminated products 
or materials and not by means of live animals. 

In November 1902 the disease was discovered in Massachusetts and 
Rhode Island. The earliest cases were traced to Chelsea, Mass., near 
the docks, and it was suspected for a time that the infection was 
brought in with foreign shipping, by some such means as hay, straw, 
halters, ropes, hides, hair, wool, ete. 

This outbreak involved Massachusetts, New Hampshire, Vermont, 
and Rhode Island. It was eradicated in about 6 months.’ 

The next appearance of foot-and-mouth disease was early in No- 
vember 1908, when it was observed in cattle near Danville, Pa. A 
Federal quarantine was issued November 12. The infection was 
traced back to the stockyards at East Buffalo, N. Y., and to Detroit, 
Mich. The disease appeared in the States of Michigan, New York, 
Pennsylvania, and Maryland. <A careful and thorough investigation 
made by the writer in cooperation with M. J. Rosenau, of the Public 
Health Service, demonstrated that the outbreak started from calves 
used to propagate vaccine virus at an establishment near Detroit, and 
that the source of the infection was contaminated Japanese vaccine 
virus.? 

Vigorous measures of eradication similar to those employed in 
1902-3 were at once put into effect and the disease was stamped out in 
about 5 months. 

Another outbreak was discovered in the vicinity of Niles, Mich.. 
in October 1914, after it had evidently been under way since August 
of that year. A campaign to check the spread of the disease and to 
stamp it out was immediately begun by the United States Department 
of Agriculture in cooperation with the State authorities. The first 
Federal quarantine was issued October 19, 1914. The outbreak turned 


1A history of the outbreak of 1902-3 appears in the Nineteenth Annual Report of the 
Bureau of Animal Industry (for 1902), p. 591. 

2A report of this investigation was published as Bureau of Animal Industry Circular 
147. A history of the 1908 outbreak was given in the Twenty-fifth Annual Report of the 
Bureau of Animal Industry (for that year), Dp. 379. It may be remarked that the impor- 
tation and the domestic manufacture of vaccines and other biological products are now 
under Government supervision, those intended for use in human medicine being looked 
oid by the Public Health Service and those for veterinary use by the Bureau of Animal 
ndustry. 4 
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out to be the most serious and extensive ever known in this country, 
the last infection not being disposed of until May 1916. It spre ad 
into 22 States and the District of Columbia. The affected States 

were New Hampshire, Massachusetts, Rhode Island, Connecticut, 

New York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, 

West Virginia, Ohio, “Michigan, Indiana, Kentuc ky, Wisconsin, Illi: 
nois, Minnesota, Iowa, Kansas, Montana, and Washington. The 
Middle Western and Eastern States were mostly affected. The chief 
sufferer was Illinois, more than one-third of the total losses having 
occurred there. The Union Stock Yards at Chicago became infected 
early and were a source of dissemination of the contagion in all 
directions. These yards and others found infected were closed tem- 
porarily and disinfected. The methods of eradication in general 
were the same as in the two preceding outbreaks, namely, quarantine, 

inspection, slaughter of diseased and exposed animals, ‘and disinfec- 
tion of premises. 

In round figures the total number of animals slaughtered in’ the 
outbreak was 172,000, comprising 77,000 cattle, 85,000 swine, and 
10,000 sheep, and including 114 goats and 9 deer. The appraised 
value of these animals was approximately $5,860,000, half of this 
expense being borne by the Federal Government and half by the 
several States involved. Other expenses brought the total Govern- 
ment expenditures to about $4,600,000. Adding the quotas expended 
by the States, the entire cost of eradicating the outbreak amounted to 
about $9,000,000.* 

In February 1924 foot-and-mouth disease was discovered in Cali- 
fornia, its first appearance having been noted in two herds of dairy 
cattle near Oakland. The source of the infection was unknown, but 
it is believed that it came from the Orient, as the disease was traced 
to hogs fed on garbage from ships. Eradication was promptly under- 
taken by Federal and State forces by methods followed in previous 
outbreaks. Some unusual difficulties were enc ountered in the spread 
of the disease to large range herds and flocks in rough, inaccessible, 
poorly fenced country and to deer in a national forest. The disease 
extended to 16 counties in California, and was eradicated in 10 
months. There was some recurrence of the disease, however, during 
the next year, and the last cases were disposed of by June 10, 1925. 

Before the California outbreak had been suppressed the disease 
also appeared in Texas late in September 1924 in a herd of Zebu 

cattle south of Houston. Investigation showed that the infection 
probably entered through a port on the Gulf of Mexico, there being 
no apparent connection with the outbreak in California. The Texas 
outbreak, affecting two counties, was Sppsrentiy suppressed within 
30 days by the usual vigorous measures, but nearly a year later, in 
July 1925, the disease reappeared on the same premises where it had 
first been found. Eradication was completed in October. 

The animals slaughtered in eradicating the California and Texas 
outbreaks were as follows: In Califor nia, 58,791 cattle, 28,382 sheep, 
21,195 swine, 1.391 goats, and 22,214 deer, making a total of 131,973 
animals. In Texas, 29,323 cattle, 1,429 sheep, 821 swine, and 345 


3A full report of this outbreak may be found in U. S. Department of Agriculture Circu- 
lar No. 325, Foot-and-Mouth Disease, with Special Reference to the Outbreak of 1914. 
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goats; total, 31,918 animals. The appraised value of animals and 
property a cera in these outbreaks was more than $5,000,000," 

The latest outbreak * occurred in southern para in 1929, under 
much the same conditions as the preceding California outbreak of 
1924. A positive diagnosis of foot-and-mouth disease was reported 
on January 18 from a large herd of garbage-fed swine near Whittier, 
in Los Angeles County. The source of the infection was traced to 
garbage from a trading steamship which had recently docked at San 
Pedro after being supplied with fresh meat at a South American 
port. Federal and State quarantines were at once put into effect and 
the herd of swine was slaughtered and buried on January 19. 

On January 30 the infection broke out in a herd of éattle about 8 
miles distant from the original outbreak, and 3 days later another 
herd of cattle in the same vicinity as the second one was found to be 
affected. Rigorous search disclosed no further infection until on 
February 6 the disease again appeared 614 miles to the south, and 
10 days later the infection was found on another farm a few miles 
away. The 1929 outbreak was confined to the five premises men- 
tioned, but 28 additional contact herds were also destroyed as a pre- 
cautionary measure. Quarantine was removed from the affected area 


on March 18. 


ERADICATION MEASURES USED IN THE UNITED STATES 


The slaughter method of eradication, used in the United States, 
includes the following points: Quarantine of premises where the out- 
break occurs; disposal of infected and exposed animals by slaughter 
and burial or burning; cleaning and disinfection of premises and all 
equipment; and testing the infectivity of the premises by restocking 
with susceptible animals. 

This work is actively undertaken by the Bureau of Animal Indus- 
trv, United States Department of Agriculture, in cooperation with 
officials of the States in which the outbreak occurs. The expense of 
eradication has been shared by the Federal Government and the 
State. 

Because of the highly contagious character of the disease, strict 
quarantine regulations are put into effect as soon as foot-and-mouth 
(lisease is suspected. These restrictions are removed only when the 
disease has been determined to be other than foot-and-mouth disease 
or when there is reason to believe that the outbreak has been eradi- 
cated and that the virus no longer exists on the premises or in the 
locality. 

The necessity for effective quarantine measures is evident from the 
following facts: (1) Foot-and-mouth disease is most actively con- 
tagious in the early stage; (2) practically all cloven-footed animals 
are highly susceptible, and the greatest source of danger is removed 
by slaughter and proper disposal of the involved animals: (3) the 
virus of the disease may be carried by persons, dogs, birds, rabbits, ete., 
and by any object that may become contaminated with active virus; 





A complete report of this outbreak was published in U. S. Department of Agriculture 
“ircular No, 400, Foot-and-Mouth Disease, with Special Reference to the Outbreaks in 
California, 1924, and Texas, 1924 and 1925. 

°An unusual disease in swine, resembling foot-and-mouth disease and tentatively diag- 
nosed as such, occurred in southern California in 1932. Subsequent developments, how- 
ever, showed the malady to be vesicular exanthema. 
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and (4) there are conditions which may exist in the field under which 
the virus may remain active for 1 or 2 months and even longer. 
Cleaning and disinfection after the slaughter of infected animals are 
designed to remove the virus, but in spite of these precautions there is 
the possibility of some infection remaining. Hence assurance of com- 
plete removal of every vestige of infectious material cannot be given 
until test animals, introduced onto the premises, are found to remain 
healthy. Further restocking may then take place gradually but, as a 
safeguard, inspections are made at regular intervals. 

Until the disease has been brought under control, restrictions are 
placed on the movement of animals, animal byproducts, feed, and other 
materials which may carry the contagion. Unauthorized persons are 
forbidden access to quarantined premises, and the movements of em- 


Figure 4.—Method of slaughtering and burying cattle. The trench is deep enough to 
allow carcasses to be covered with at least 5 feet of dirt. Animals are led into the 
trench and there killed, usually by shooting. Hides are slashed to prevent anyone from 
exhuming carcasses in order to get the hides, and carcasses are cut open and covered 
with quicklime. 


ployees and other persons from quarantined premises are supervised. 
Promiscuous visiting of people in an area where the disease exists is 
discouraged because, next to the infected animals, human beings are 
considered to be the most important factors in the spread of the disease. 
The close contact that farmers have with stock and the fact that the 
virus can be carried by persons, on their hands or clothing, emphasize 
the importance of strict quarantine measures to check the spread ot 
the disease. 


DISPOSAL OF INFECTED AND EXPOSED ANIMALS BY SLAUGHTER AND BURIAL 


The object of the slaughter method is to remove, as soon as possible, 
the greatest source of active virus. Even though the disease spreads 
rapidly, involving practically all cloven-footed animals, it frequently 
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takes from 1 to several weeks before all susceptible animals in a herd 
have contracted the disease and in turn have passed through the highly 
infectious stage. During this entire period each animal or group of 


Ficurn 5.—Steps in destroying carcasses by incineration: Top, network of steel rails, 
forming a grill; center, making preparations for burning carcasses ; bottom, incineration 


in progress. Wood and crude oil are the fuels commonly used. 


animals becomes a source of danger, in many instances even before 
any evidence of the disease is seen. 

It has been proved definitely not only that the fluid and coverings 
of the vesicles contain the infective agent in concentrated form, but also 
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that animals may discharge the virus in large quantities even before 
fever or other indication of the disease appears. These observations 
indicate the necessity for slaughtering and disposing of all animals 
in a group as soon as possible after the presence of foot-and-mouth 
disease has become established in a herd. Since the disease spreads 
rapidly, it is necessary also to destroy not only affected animals but also 
those that have been exposed to the infection (figs. 4 and 5). The 
carcasses of either infected or exposed animals should be totally de- 
stroyed by cremation or by burying them in a trench at least 6 feet 
deep and covering them with air-slacked lime before they are covered 
with earth. 
The slaughter method also disposes of possible carriers of the virus 
such as animals that might otherwise recover from the disease and 
carry or spread the infection to other animals. 


FIGURE 6.—Cleaning a stable in preparation for its disinfection. Thorough cleaning is an 
essential first step in order that the disinfectants may be sure to reach the germs or 
virus to be destroyed. 


CLEANING AND DISINFECTION 


The object of cleaning and disinfection is the destruction of the 
virus on infected premises. These procedures should be carried out 
in a very thorough manner. While in some instances the virus dies 

rather quickly outside the animal body, under certain conditions it 
may remain alive for considerable periods and be capable of produc- 
ing the infection. This applies particularly to fragments of freshly 
ruptured vesicles, which are especially rich in virus. When this 
material finds favorable conditions the virus may remain active for 
several months. 

In general the virus of foot-and-mouth disease can resist the influ- 
ence of cold more readily than that of heat. It is quickly destroyed 
by heat. For example, 140° F. (60° C.) will destroy the virus in 


from 5 to 30 minutes. 
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Of the disinfectants, caustic soda, or common lye (containing 9+ 
to 96 percent of sodium hydroxide), in a solution of 1 to 2 percent 
is effective in destroying the virus of foot-and-mouth disease. The 
solution deteriorates when exposed to the air, but this objection may 
be overcome by the addition of hydrated lime. A suitable solution 
is made by dissolving 134 pounds of caustic soda (lye) and 6 pounds 
of hydrated lime in 10 gallons of w ater. 

Other suitable disinfectants are: Formalin (40-percent solution 
of formaldehyde) in 3-percent solution; a 3-percent solution of cre- 
sol compound, U. S. P., or accepted substitute therefor, containing 
at least 50 percent of cresylic acid; bichloride of mercury, 1 part 
to 1,000 parts of water; and chloride of lime, U. S. P. strength (30 
percent of available chlorine), 1 pound to 3 gallons of water, 

It is of extreme importance that thorough cleaning be undertaken 
before disinfection is begun (fig. 6). Cracks or crevices are thor- 
oughly cleaned, and old boards, manure, and materials that inter- 
fere with proper cleaning are removed and disposed of in the manner 


prescribed. 


TESTING INFECTIVITY OF PREMISES AND RESTOCKING 


In order to determine that premises, after slaughter of the in- 
fected and exposed animals and other cleaning and disinfection, are 
free from the virus, the premises are tested by officials who place a 
few animals on them after 30 days from the date of completion of 
disinfection. Such restocking, however, is practicable only if no 
active infection is present in the locality. Frequent inspection of 


these animals is made, and if they remain healthy, further restock- 
ing may be conducted gradually. As a further safeguard, inspec- 
tions of new stock are made at regular intervals, 
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